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NOMA 


G. B. TRIBLE, M.D. 
Protessor of Oto-Laryngology, Georgetown University Medical School 
AND 
ARTHUR DICK, D.D.S 
Dental Resident, Georgetown University Hospital 


WASHINGTON, D.C. 


Noma, known also as cancrum oris and gangrenous stomatitis, was 
well described by the older writers. Osler defined this disease as an 
affliction characterized by a rapidly progressing gangrene, beginning on 
the gums or mucous membrane of the cheek and leading to extensive 
sloughing and destruction. This is the usual site, though it may occur 
in the vulva or even in areas not near mucous membranes. 

The etiology of the condition is unknown; however, it has been 
generally accepted that it is seen mainly in children between the ages 
of 2 and 10 years who are poorly nourished, live in an insanitary 
environment, are in debilitated health or are convalescing from acute 
fevers, especially measles and more rarely scarlet fever and typhoid. It 
is more common in girls than in boys. Among dental authors, Mead 
tersely stated that there is no other disease like it 

Gokhale * reported a case following puerperium in a woman 30 years 
of age. The patient was admitted twenty days after delivery. The 
denuded area was rubbed with pure phenol; iodine and _ polyvalent 
antistreptococcic serum were administered intravenously. The condition 
was said to have been probably due to the low state produced by 
hemorrhage and sapremia during the puerperium. This patient lived 
but five days following the onset of the invasion, demonstrating that 
noma may follow any debilitating disease, and that it can occur in 
adults as well as in children. 

Davis * reported a case recently that followed the accidental biting 
of the cheek. This occurred in a man, 21 years of age, and ended 
fatally. 

In Barnhill and Wales, a case was reported in which the lesions 


occurred on the external ear, so this destructive ulceration is not limited 


f Otolaryngology and Oral Surgery, Georgetown 


From the Departments « 
University Medical and Dental Schools. 
Read in part before the Georgetown University Hospital staff 
1. Gokhale, G. H.: Indian M. Gaz. 66:29 (Jan.) 1931 
Davis, W. D.: U. S. Nav. M. Bull. 28:372 (April) 1930 
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to mucous membrane, even in the beginning. Many of the cases in 
the older literature reported under this heading apparently resembled 
agranulocytic angina, especially those of gangrene of the tonsils, fol- 
lowed by abscess or gangrene of the lung. 

Smears from lesions in these conditions have shown the presence 
of pyococci, diphtheroid organisms, diphtheria bacilli and various forms 
of Streptothrix, with a predominance of fusiform bacilli and Spiro- 
chaetae vincenti, and some pathologists have reported that the gangrene 
may be due to possible blocking of the circulation with Vincent's 
organisms (Blair and Ivy). The finding of a gram-negative anaerobic 
bacillus, morphologically Bacillus necrophorus, has been reported by 
Shaw * from the Department of Bacteriology and Clinical Pathology, 
Medical College of Virginia. 

Cecil stated that no specific organism can be found, but the fact 
that there have been apparent epidemics in institutions and the horrible 
nature of the malady necessitate strict quarantine in every case. This 
disease is essentially a rapidly spreading gangrene without a tendency 
to limitation, and when recovery occurs, it is usually with marked 
deformity and cicatrization. 

The case to be reported presented all the phenomena recorded in the 
classic cases; the patient had been under observation by careful physi- 
cians for several years, was in a position to afford careful and complete 
laboratory and roentgenographic studies and, above all, was intelligent 
and cooperative. 

REPORT OF A CASE 

While Mrs. B., aged 35, was pregnant, ten years before the present illness, 
Vincent’s infection developed, for which she received intravenous injections of 
arsphenamine. Although these injections were poorly tolerated by the patient, the 
infection cleared up, but at term she gave birth to a dead child. 

The patient enjoyed fairly good health during the interim, but in May, 1931, 
she was admitted to the Georgetown University Hospital with an anal fistula. 
She was treated in the service of Dr. F. Sanderson, and recovered after operative 
treatment. 

Prior to that admission her blood picture was as follows: hemoglobin, 60 per 
cent; red blood cells, 4,380,000; white blood cells, 2,200; polymorphonuclears, 79 
per cent; lymphocytes, 18 per cent, and basophils, 3 per cent. 

At the time of her admission, immediately before the operation, her hemogram 
revealed: hemoglobin, 73 per cent; red blood cells, 3,490,000; white blood cells, 
1,650; polymorphonuclears, 62 per cent; lymphocytes, 18 per cent, and large mono- 
nuclears, 3 per cent. 

At this time her spleen was markedly enlarged, and a tentative diagnosis of 
splenic anemia was made by Dr. Duehring, her attending physician, and by Dr. 
Behrend, as consultant. 

About September 15, the patient noticed the gums in the left maxillary area 
to be highly inflamed and very tender; this condition was accompanied by pains 


3. Shaw, F. W Virginia M. Monthly 58:680 (Jan.) 1932 
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radiating through the face, ear and neck of the same side. She went to her dentist 
for treatment. He made a diagnosis of trench mouth and put in a sodium perborate 
pack. An ulcer developed along the margin of the gum, in the sulcus and in the 
corresponding area of the cheek. The face became markedly swollen, and_ the 
patient had pain in the antral area and around the eye. She discontinued treat- 
ment with the first dentist and called in another, who, feeling that the case was 
not progressing properly after a few treatments, referred her to one of us (Dr. 
Trible), at which time she was found to have a markedly swollen face, a nasal 
discharge and the ulcerations described. 

Roentgenograms showed complete opacity of the left antrum, and two molar 
teeth were loose. The antrum was punctured and irrigated through the infra- 
turbinate route, and showed broken-down blood clots and pus. 

At that time the Wassermann reaction of the blood was negative, and the 
count was: red blood cells, 3,250,000; white blood cells, 2,000; polymorphonu- 
clears, 60 per cent; lymphocytes, 33 per cent; endotheliocytes, 3 per cent; eosino- 
phils, 4 per cent. The Schilling index was: band forms, 18 per cent; segmented 
forms, 42 per cent. The red cells showed considerable achromia and anisocytosis. 
The hemoglobin content was 49 per cent. 








A . 











rig. 1—A, ulceration at the time of involvement of the ear. 8B, ulcerated area 
at the time of perforation. 


While the patient was under the care of the second dental surgeon, Dr. Cone, 
the following report was made on the smears taken for examination by the labo- 
ratory of Dr. Cajigas: The smears of the ulcer showed many pus cells, a large 
amount of cellular débris, a moderate number of gram-positive cocci and a mod- 
erate number of fusiform bacilli and Vincent's spirilla. A culture of the abscess 
on the jaw revealed a heavy growth of pneumococci with a moderate growth of 
Streptococcus hemolyticus and Staphylococcus albus 

One night, owing to discomfort, the patient removed two of the posterior 
maxillary teeth with her fingers, and later portions of the alveolar process. She 
was advised to go to the hospital for attention to her general condition, and was 
admitted to the Georgetown University Hospital on October 5. The family his- 
tory given was as follows: The mother was living and had had epilepsy for 
twenty-one years. The father died in 1917 of pneumonia. One brother died when 
young. One sister was living and well. 

Physical Examination.—Examination showed a fairly well nourished, well 
developed, white woman, 35 years of age. The scalp was normal. The eyes 
reacted to light and in accommodation. The face was greatly swollen and flushed 
on the left side. The mouth showed marked swelling, and there was redness on 


the inner aspect of the left jaw and cheek. The mucous membrane was greatly 
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inflamed, with several areas of necrosis scattered over the gums and cheek. The 
left maxillary molars were absent, and the whole area was very tender. The 
abdomen was normal except for an enlarged spleen. The lungs were clear. 


The heart was not enlarged, but very rapid; the sounds were of good quality. 


The patient’s temperature on admission was 97 F.; within eight hours it rose 
to 102 F., and it fluctuated between these two points for the remainder of the 
time. The pulse rate varied between 80 and 140. The evening prior to death 


it rose to 160, and gradually became faster and more feeble until it was impossible 


to count it. Respirations varied between 22 and 30. 


Course.—In the afternoon of the day of admittance, a transfusion was per- 
formed by Dr. Neuman, Chief of the Laboratory; the patient received 550 cc. of 
citrated blood, with a great deal of improvement in her psychic state and a feeling 
of general well-being. The blood picture after the transfusion was: hemoglobin, 











Fig. 2—Postmortem appearance. 


57 per cent; red blood cells, 3,770,000; white blood cells, 2,100; neutrophils, 80 
per cent, and lymphocytes, 20 per cent. Urinalysis gave normal results. 

The condition remained unchanged for several days, during which time the 
patient expectorated a heavy viscid mucopurulent secretion, which was also being 
discharged from the wound. 

Another hemogram was ordered on October 10, and showed: hemoglobin, 57 


per cent; red blood cells, 3,090,000; white blood cells, 2,200; polymorphonuclears, 


80 per cent, and lymphocytes, 20 per cent. 

On October 15, ten days after admittance, another transfusion of 500 cc. of 
citrated blood was given. The same sense of well-being followed, probably 
psychic. About this time a small reddened area appeared on the outside of the 
cheek, opposite the antrum. This gradually became red, tense, brawny and finally 
black, and in twenty-four hours it perforated through. During the following 
forty-eight hours, the slough began to loosen, and four days later the area 
sloughed out, leaving an opening through the cheek, approximately 2% inches 


(6 cm.) in diameter, surrounded by inflamed, edematous tissue 
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The room soon became permeated with the odor typical of gangrene; the use 
of deodorants seemed only to intensify its penetrating and permeating powers. 

The necrosis spread rapidly backward and upward; it did not go forward to 
the corner of the lips, but remained superficial in its destruction, extending only 
to muscles, except at the site of the perforation. 

The patient’s seventh nerve became involved from the deep ulceration in the 
area of the pes anserinus, resulting in motor paralysis on the left side of the face. 

On November 1, another transfusion was performed by Dr. Neuman, consist- 
ing of 500 cc. of citrated blood. The hemogram after the transfusion was: hemo- 














Fig. 3.—The microscopic picture is that which would be expected in any 





superficial necrotic area. The adjacent tissue shows a heavy round cell infiltra- 
tion. The section indicates a rather sharp line of demarcation. There is also 
evidence of considerable hypertrophy of the sebaceous glands just in advance of 


the necrotic area. 


globin, 42 per cent; red blood cells, 2,810,000; white blood cells, 2,850; polymorpho- 
nuclears, 77 per cent, and lymphocytes, 23 per cent. 

By November 7, the necrosis had spread to and involved the ear and the area 
back of it, and extended down the head and neck. While the patient, by means 
of a mirror, was watching the nurse redress the wound the following morning, 
she noticed the entire surface swarming with maggots, probably the result of 
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contamination with flies during the open-air treatment given. An endeavor was 
made to persuade her to permit the maggots to remain because of the reported 
beneficial effect of maggots on necrotic tissue; as a matter of fact, the odor was 
much diminished during their presence. She had such a nervous reaction, how- 
ever, that it was necessary to destroy and remove them, which was done by 
chloroform vapor. 

By November 13, the ear had begun to loosen as a result of the progressive 
necrosis. On the same day, another transfusion of 500 cc. of citrated blood was 
given. A hemogram four days later revealed: hemoglobin, 48 per cent; red blood 
cells, 3,010,000; leukocytes, 4,600; polymorphonuclears, 75 per cent, and lympho- 
cytes, 25 per cent. 

The necrosis progressed backward and upward rapidly; the ear soon became 
hard and black, and gradually peeled away from its attachments, but never sloughed 
completely. Hearing was not impaired, nor was there any involvement of the 
middle ear. 

On November 20, it was noticed that the patient had lost motor control on 
the left side; she did, however, respond to the pin prick. Her general condition, 
about this time, suddenly changed completely. She could not move, owing to the 
paralysis, and she spoke only with great effort. When dressings were changed, 
she manifested a great deal of pain, but could utter only faint cries. Before this, 
in spite of her weakened condition, she had frequently spoken of the plastic opera- 
tion that she was going to have when she got well. She was very cooperative ; 
her spirit was always optimistic, and remained unchanged until she lapsed into 
unconsciousness the day before she died. 

On November 23, the wound was again infested with maggots; while an effort 
was made to remove them, it was impossible to remove all because, by this time, 
they were scattered in the hair and under the scalp. So much pain resulted from 
their removal through the stiffened hair that the search was abandoned. 

On November 24, the original point of perforation, after having begun to close 
somewhat, reopened, and there was direct communication into the antrum. The 
opening gradually became larger until the patient died, at 4:45 a. m. on November 
26. It is interesting to note that roentgenograms showed no further bony changes. 

During the entire course of the necrosis, the patient had but one hemorrhage. 
This occurred about the time the ear began to slough. On removal of the dress- 
ing, two small arterioles spurting fine streams of blood were noticed, but within 
a few minutes the bleeding stopped spontaneously. 

The treatment employed in this case consisted of everything from mild, non- 
irritating antiseptics to escharotics, with no avail. Deep roentgen therapy directed 
to the long bones and spleen and ultraviolet irradiation were given, but the patient 
did not respond to any appreciable degree. Arsphenamine applied locally and in 
the buttocks seemed only to aggravate the condition. Injections of typhoid vac- 
cine to produce a reaction were of no avail. Antimony and potassium tartrate in 
syrup had no apparent effect. Emetine was considered but not used, since no 


amebas were found, even in smears. 


The progress is always unfavorable in these cases, owing to the 
uncertain etiology and to the fact that there is no response to any known 
treatment. Various authorities give the mortality rate as between 75 


and 90 per cent. 
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Reyes * reported a case of recovery from noma in the Philippines. 
The patient was a 2% year old Filipino. The disease began in May, 
with fever, cough and empyema of the left side. Drainage was insti- 
tuted. The fever subsided, and the patient was well until August, 
when he had a high fever and drainage was again instituted. On 
October 1, the upper lip became swollen and edematous, followed by 
necrosis of the mucosa. The necrotic tissue was removed and pure 
phenol applied, but the next day the necrosis continued beyond the 
cauterized area. Four teeth became very loose and were removed. 
Treatment was continued and peroxide was now used. Soon the whole 
upper lips were involved and by the tenth day the floor of the nose 
became necrotic. Jodine was substituted in the treatment. By the 
twentieth day, the necrosis had apparently ceased, and the wound began 
to heal. Smears showed Vincent’s organisms present in great numbers. 
In our opinion, this case is open to question, because of the possibility 
of gangosa or its parent, syphilis. 

Hefferman * reported a similar case in a Chinese girl, 11 years old, 
who survived the disease, and in whom a tube graft was successfully 
performed, leaving little deformity in the afflicted area. 

As before mentioned, the treatment used by us was of little value. 
In fact, the mildest treatment used, sodium citrate compresses, was the 
most effective. Transfusions of blood had great psychic value, if they 
did not actually prolong life. Lack of pain is characteristic, and was 
noted in this case until very near the end. The patient was seen by 
numerous consultants, medical and dental, and by many others who 
wished to familiarize themselves with this condition, an arrangement to 
which she courteously assented. 

Our medical forefathers treated this condition with fuming ‘nitric 
acid or the actual cautery, and this cautery was advised by a prominent 
dermatologist. 

In retrospect, it might have been better to have destroyed the area 
of infection rapidly by actual cautery in order to limit the progress ; 
though, if our theory is correct—that the disease is due to an underlying 
blood dyscrasia—local treatment cannot be expected to give much result. 

The mortality rate is practically 100 per cent in cases that bear the 
seal of authenticity. Later laboratory reports of cultures from the 
wound showed a predominance of Bacillus pyocyaneus, while the first 
report showed pneumococci. Unfortunately, no anaerobic cultures were 


made. 


4. Reyes, C. M.: Philippine J. Sc. 8:397, 1913 
5. Hefferman, L. W.: Indian M. Gaz. 58:434, 1923 
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Pathologic sections did not show invasions of the tissue by Vincent’s 
organisms, and unfortunately no section of the bone marrow was made, 
though this would have been of great value. 

De Sanctis ®° reported: “A comparative examination of these tissues 
with stained specimens from a known case of Vincent’s Angina showed 
distinct morphological and cultural differences between the organisms 
of Vincent’s Angina and the organisms which probably cause Noma.” 

Death was finally caused by septicemia of streptococcic origin, the 
blood culture being positive for hemolytic streptococci, and postmortem 
examination showed an acute endocarditis. 

The pathologico-anatomic diagnosis and postmortem report were: 
(1) noma; (2) acute mitral endocarditis and myocarditis ; (3) multiple 
infarction of both kidneys, recent and old; (4) recent infarction of the 
lower lobe of the right lung; (5) acute cystitis, and (6) multiple fibro- 
myomas. As can be seen, there was nothing to account for the hemi- 
plegia, and there was no evidence of thrombophlebitis extending to the 
dural veins on the side of the lesion. The actual cause of death was 
septiceniia, with accompanying endocarditis and myocarditis. The spleen 


was enlarged, but showed nothing distinctive. 


COM MENT 


Differential diagnosis in this case must take into account other 
ulcerative conditions, such as agranulocytic angina, to which noma seems 
to bear a marked resemblance, and in the tropics, leishmaniasis. Post- 
operative surgical ulceration, possibly due to amebic contamination, 
must be borne in mind. Syphilis, in all its protean manifestations, 
cannot be overlooked. Then yaws and gangosa should be considered, 
especially in tropical countries or in persons coming from the tropics. 
Inguinal ulcers of venereal origin may resemble it superficially, and 
malignant granulomas must not be forgotten. 

It has occurred to us that there may be a point of similarity to 
some of these states, characterized by poorly limited, rather painless 
ulcerations, with a similar blood picture, a secondary anemia, a low 
leukocyte count, changes in the bone marrow, no response to the present 


therapy and, usually, death. 


6. De Sanctis: New York M. J. 102:667, 1915 

















EXPERIMENTAL SURGERY OF THE NOSE AND 
SINUSES 


I. CHANGES IN THE MORPHOLOGY OF THE EPITHELIUM 
FOLLOWING VARIATIONS IN VENTILATION 


ANDERSON HILDING, M.D. 


ROCHESTER, MINN 


Are there several types of respiratory epithelium in the upper part 
of the respiratory tract or only one? This question was suggested by 
the finding of areas in the anterior portion of the nose, which exhibited 
little if any ciliary activity... These areas were invariably found where 
the impact on the epithelium of the inspired air was greatest. The 
preturbinal region, the anterior ends of the middle and inferior turbi- 
nates, the anterior portion of the septum, the anterior aspect of spurs 
and polypi and the tops of ridges on the septum were found to be thus 
inactive. If the cartilaginous septum was deviated, the inactive spots 
and spots exhibiting ciliary activity were found distributed on the two 
sides according to the exposure to inspired air. The exposed spots were 
inactive and the protected areas active. If a ridge or fold in the car- 
tilaginous septum extended far enough anteriorly, sometimes ciliary 
activity could be found in a sheltered groove under such a ridge almost 
as far anterior as the vestibule. 

The different forms of normal epithelium found in the nose and 
sinuses are illustrated in figures 1 and 20. Microscopic sections soon 
revealed that the epithelium of the inactive areas was of the forms repre- 
sented in figure 1 @ and b. The preturbinal region is covered with a 
stratified form, as illustrated in figure 1 a. It is like squamous epithelium 
and is very deep. This section was taken close to the anterior end of the 
middle meatus and well back from the vestibulae. In figure 1 b is repre- 
sented the same general form of epithelium, but it is thinner. This was 
taken from the anterior third of the inferior turbinate, where the impact 

From the Section on Ophthalmology, the Mayo Clinic 

Read before the Minnesota Pathological Society, Minneapolis, Nov. 17, 1931, 
and before the Minnesota Academy of Ophthalmology and Otolaryngology, St. 
Paul, Dec. 11, 1931. Work done in the Division of Experimental Surgery and 
Pathology, the Mayo Foundation. 

1. Hilding, Anderson: The Physiology of Drainage of Nasal Mucus: I. The 
Flow of the Mucus Currents Through the Drainage System of the Nasal Mucosa 
and Its Relation to Ciliary Activity, Arch. Otolaryng. 15:92 (Jan.) 1932. 
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of air is not so great. Figure 1 c illustrates a transitional form of epithe- 
lium that begins to be columnar and exhibits a few cilia. This is another 
field from the same section as figure 1 b, somewhat further posterior. 
The tall, columnar epithelium in figure 2 a came from the inferior turbi- 
nate still further posterior and is of the type found over all the active sur- 
faces in the common meatus, where the major portion of the inspired 
and expired air passes back and forth. In contrast to the epithelium of 
the inactive regions it is well ciliated. The lower columnar, ciliated 
epithelium in figure 1 ¢ was taken from the middle meatus, where the 
flow of air is less. Figure 2c represents the epithelium of the sinuses.? 
It is very delicate, and in form it is low columnar or cuboidal, and is well 





Fig. 1—In a is shown normal epithelium from the preturbinal region close to 
the anterior end of the middle meatus; in ), normal epithelium from the anterior 
third of the inferior turbinate ; in c, transitional epithelium from the same specimen 
as b, somewhat further posterior. 


ciliated. There is practically no flow of air over this epithelium. It is 
well protected within its bony cavities from the vicissitudes of the out- 
side world. 

Obviously, these various forms suggest a relationship to the environ- 


ment of the several sites in which they are found. The questions are 


these: Are these various forms stable products of evolution through 
the ages or are they interchangeable in any given subject? Will the 


ciliated columnar type actually change to the stratified squamous type 
if subjected to more forceful flow of air or to mechanical impact ? 





2. This specimen was taken from the dog; the others are all from man. 
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Bryant * described an intermediate type of epithelium in the naso- 
pharynx. It is bandlike and corresponds about to the line of closure 
of the soft palate. Oppikofer* found islands of squamous or transi- 
tional epithelium on the turbinates of 83 per cent of 200 subjects whose 
tissue was examined microscopically. Some of the squamous islands 
graded by imperceptible degrees into the surrounding columnar epithe- 
lium. Islands of squamous epithelium are commonly found in the 
trachea. It has been suggested that all such changes may be caused by 
currents or eddies of air. The object of this study is to determine 
experimentally whether such changes in epithelial form can be produced 


by variations in ventilation. 


b Cc 














Fig. 2.—In a is shown high columnar epithelium from the middle third of the 
inferior turbinate. This is the type of epithelium found over most of the surfaces 
of the common meatus. In / is shown epithelium from the middle meatus; in c, the 
entire thickness of the mucous membrane from the frontal sinus of the dog 


EXPERIMENTS 

In a series of animals, including two dogs and eight rabbits, the 
right nostril was closed in layers by operation under ether anesthesia. 
The animals were killed after a time varying from three weeks to six 
months. 

Results.—Striking histologic changes resulted in the epithelium of 
both sides of the nose. In the rabbits, on the open side, where the flow 

3. Bryant, W. S.: The Transition of the Ciliated Epithelium of the Nose 
into the Squamous Epithelium of the Pharynx, J. Anat. 50:172 (Jan.) 1916. 

4. Oppikofer, Ernst: Beitrage zur normalen und pathologischen Anatomie der 
Nase und ihrer Nebenhohlen, Arch. f. Laryng. u. Rhin. 19:28, 1907 











12 ARCHIVES OF OTOLARYNGOLOGY 


of air was doubled, the cilia were lost and the epithelium took on a 
stratified form. On the closed side there was a great increase in goblet 
cells, that is, cells filled with mucin and having no cilia. The changes 
in the dogs were somewhat different. 

Figure 3 a illustrates a section through the septum of a rabbit twenty- 


one days after closure of the right nostril. The cilia on the open side 


have decreased greatly in number, and the epithelium itself is of transi- 


Fig. 3.—Sections through the septum of two rabbits after surgical closure of 
the right nostril: a, twenty-one days after operation; b, one hundred and twenty- 


eight days after operation. The open or left side is uppermost 


tional form. In the closed side, there was a marked increase in the 
number of goblet cells. 
Figure 3 


one hundred and twenty-eight days of unilateral breathing. The 


changes are similar to those found in the rabbit in which one nostril 
had been closed for twenty-one days, but are much more marked. 


Figure 4a is a view of the open side, under high magnification. Only 
one wind-blown cilium and the broken stumps of a few others are 
visible. The epithelium is irregularly stratified in appearance. Figure 





b is a similar section through the septum of a rabbit after 


See 


«ali 5 
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4b represents a similar view of epithelium taken from the closed side 
of the septum at a point directly opposite. The change is striking, in 
that every cell seemingly has become a goblet cell. None af them has 
cilia, and all are filled with mucin. Figure 4c shows a section taken 
from the closed side of the same septum farther posteriorly. In this, 
about half the cells are ciliated and half contain mucin. 

Figure 5a represents a section through the anterior portion of the 
septum of a dog one hundred and twenty days after closure of the right 
nostril. The lining of the open side has become very much like a thin, 
squamous type of epithelium. The subepithelium has increased in 
thickness, and the number of lymphocytes it contains has been definitely) 


Fig. 4—High magnification views of the epithelium from the same specimen 
as figure 2 b. In a@ is shown epithelium from the open side. It is irregularly 
stratified and shows only a single intact cilium and several short fragments of 
others. In > is shown epithelium from the closed side opposite the site of a. Every 
cell has become a goblet cell filled with mucin and without cilia. In c is shown 
epithelium from the closed side further posterior than >». The change is not so 


great as in b; only half the cells are goblet cells 





increased. Figure 5) is a higher magnification of the epithelium of 
the open side, and figure 5c, of the closed side. Unlike the epithelium 
of the rabbit, there was no increase in mucin-containing cells in the 
epithelium of the closed side in the dog. Instead, the epithelium is of 
a tall, well ciliated type. 

Similar changes were apparent in the epithelium of other portions 
of the nose, in both the dog and the rabbit, but they were not so marked 


as on the septum. The changes on the turbinates were less marked than 
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Fig 5.—Sections from the septum of a dog one hundred and twenty days after 
surgical closure of the right nostril. In a is shown a section through the whole 
septum in a thin area where the cartilage was absent. The heavy fibrous tissue 
marks the center of the septum. The open or left side is uppermost. Note the 
general contour of the epithelium; it is like squamous epithelium, while the closed 
side opposite is covered with a tall columnar form. In }, high magnification of 
the epithelium from the open side is shown. It differs little from very thin squam- 
ous epithelium. In c, high magnification of the epithelium from the closed side is 
shown. In contrast to the specimens from the rabbit there are no goblet cells 
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on the septum. On the lateral wall, under the turbinates, changes were 
still less, and in the sinuses there were almost none at all. In other words, 
the changes were in direct proportion to the exposure to the flow of air. 
The distribution of the increase in goblet cells on the closed side was 
similar to that of the changes on the open side. That is, the increase 
in goblet cells was greatest where the force of impact of inspired air 
had been greatest previous to the closure of the nostril. The lack of 
change in the epithelium of the sinus would seem to indicate that venti- 
lation of the sinuses is not so important physiologically as is commonly 
believed. 

There was a definite difference in size of the turbinate on the closed 
side from that of the same structure on the open side in both dogs and 
rabbits. The turbinate on the open side was markedly hypertrophied in 
comparison with that on the closed side. Figure 6, a and b exemplify 
this difference in a rabbit forty-one days after closure. Figure 6a 
represents a section of the left turbinate (open side), and figure 6 > one 
of the right turbinate (closed side). A higher magnification illustrating 
the marked difference in the thickness of the epithelium is shown m 
figure 6c and d. The greatest change is in the bulbous tips seen in 
figure 6, a and b, which are in reality cross-sections of ridges that are 
normally more or less exposed to the direct flow of inspired air. 

In another series of experiments the frontal sinuses of dogs were 
exposed to the open air to determine the effect on the epithelium. One 
sinus of each of five dogs and both sinuses of one dog were exposed. 
They were left exposed as long as thirteen months. Specimens for 
biopsy were removed from time to time and were examined micro 
scopically for changes. 

Grossly, the epithelium became red, thickened and velvety, and 
remained so as long as it remained exposed. Crusts were usually, but 
not always, present from the drying of secretion. These changes were 
less marked in deep posterior chambers and in regions more or less 
sheltered by bony overhang. Ciliary motion, as evidenced by the move- 
ments of drops of ink, was absent in the most exposed areas, especially 
if there was a covering of crusts. Ciliary motion was present in the 
sheltered spots. 

Microscopic Appearance.—Epithelium from the sheltered areas was 
markedly increased in depth. The short columnar or cuboidal epithe- 
lium became tall columnar. The subepithelium was increased in thick- 
ness, and the size and number of glands were greater. A mild to marked 
inflammatory reaction was found. Specimens from the more exposed 
regions presented appearances like those represented in figure 7. Where 
the irritation of the surface was sufficiently severe, the epithelium might 
be reduced in thickness to one or two layers (fig. 7a). Generally, the 
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Fig. 6.—Sections taken from corresponding positions in the left and right turbi- 


nates of a rabbit forty-one days after surgical closure of the right nostril: a, from 
the left or open side, showing hypertrophy as compared with the others; ), from the 
right or closed side (magnification same as a); c, high magnification of the epithe- 
lium from one of the bulbous tips (sections of ridges) from the left turbinate, 
showing the epithelium thick and pseudostratified as compared with the cuboidal 
epithelium of d; d, high magnification of the epithelium from the closed side 


(magnification same as ¢). 
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structure present was that of a loose, stratified epithelium, as shown 1 
figure 7b. It was different from the stratified epithelium produced on 
the septum when one nostril had been closed (fig. 5a). This is doubt- 
less accounted for by the difference in circumstances. The sinus epi- 
thelium was simply open to the outer air, whereas that of the septum 
met the forceful impact of inspired air. Secretions collected and dried 
in the sinuses. This did not happen in the nose. 


COMMENT 
These experiments indicate that the different forms of epithelium 
found in the upper part of the respiratory tract are not fixed types, but 
are more or less interchangeable, according to circumstances. The 
cuboidal epithelium of the sinuses, when moderately exposed to the outer 





Fig. 7.—Sections taken from the mucous membrane of the frontal sinus after 
exposure to the open air for (a) fifty-one days and (/)) eighty-five days. The 
difference in appearance is not due to the length of exposure but to the degree of 
exposure. 


air, becomes columnar and similar to that found in the middle meatus 
If too severely exposed, it loses its columnar form and becomes stratified. 
When the flow of air over the columnar epithelium of the nose is suf 
ficiently increased, the lining changes to a form much like squamous 
epithelium. This occurs in a few months. If the increased flow were 
continued for many years, the result would probably be a picture like 
that in figure la or b, a true squamous structure. There was no retro 
gression of the high columnar epithelium to the cuboidal form when 
the flow of air was cut off entirely. Such retrogression might have 
occurred had the time been longer. Instead, in the rabbit, the number 
of mucin-containing cells increased greatly. The cause of this is not 
clear, but apparently it is bound up with the change in demand for 


secretion. 
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These experiments indicate that the islands of squamous epithelium 
found on the turbinates by Oppikofer and the islands of squamous 
epithelium so commonly found in the trachea are caused by eddies in 
the streams of air that cause more forceful impact in these spots than 
the columnar form of epithelium can stand. 


SUMMARY 


Increasing the flow of air through one nostril, by closing the other 
surgically, caused a structural change in the columnar epithelium pro- 
portional to the impact of cold air. In the dog, the epithelium assumed 
a form much like that of true squamous epithelium. In the rabbit, it 
lost its cilia and became stratified. The subepithelial tissues tended to 
increase in thickness. Similar, but less marked, changes occurred in the 
less exposed areas. There were marked changes on the closed side also 
in the rabbit. Ciliated cells decreased in number or disappeared entirely, 
and mucin-filled cells, which appeared identical with goblet cells, 
increased. This change appeared to be proportional to exposure to the 
impact of air, before closure of the nostril. The change was most 
marked where the epithelium had formerly been most exposed. The 
turbinates on the open side hypertrophied greatly as compared with 
those on the closed side, in both dog and rabbit. The mucous membrane 
of the frontal sinus of the dog underwent marked changes when exposed 
to the atmosphere. These were characterized by an increase in the 
thickness of the membrane, an increase in the number of glands and 
definite changes in the epithelium. The length of the cuboidal cells in 
the best sheltered regions increased until the cells were of a fairly tall 
columnar type. In the more exposed regions, the epithelium became of 


a stratified, nonciliated form. 











DEVELOPMENT OF THE OTIC CAPSULE 


I. RESORPTION OF THE CARTILAGE IN THE CANAL PORTION OF THE 
OTIC CAPSULE IN HUMAN FETUSES AND ITS RELATION TO 
THE GROWTH OF THE SEMICIRCULAR CANALS 


1. 3 BAST, Fad 


MADISON, WIS. 


In the description of figure 29 in an earlier account of “Ossification 
of the Otic Capsule in Human Fetuses,”' reference was made to a 
peculiar process of resorption of part ‘of the cartilaginous otic capsule, 
in the canal region, by means of vascular connective tissue buds without 
any attempt at ossification. Again in a paper on the “Blood Supply 
of the Otic Capsule,” * the arteries were enumerated and traced that 
are concerned in the formation of the vascular connective tissue buds 
responsible for the resorption of the massive cartilaginous capsule in 
the region of the semicircular canals. In his excellent injection prepa- 
rations Dr. George Shambaugh saw the numerous vessels in the canal 
region of the otic capsule in calf fetuses and pictured them in his pape; 
on “Verbindungen zwischen den Blutgefassen in dem membranosen 
Labyrinth und dem Endosteum und den Gefassen in der knochernen 
Labyrinthskapsel.” * Resorption of cartilage that is not immediately 
followed by ossification is extremely rare in the normal human body. 
As a rule, when vascular connective tissue buds enter cartilage the 
cartilage is ready to be replaced by bone. Preparatory to ossification 
the cartilage cells enlarge and their matrix becomes calcified. Vascular 
buds enter this changed cartilage, resorb it and replace it by bone. 
This sequence holds for the greater part of the otic capsule, as described 
in my previous paper on ossification of the capsule, except for the 
massive part of the capsule in the region of the semicircular canal. 
The object of this account, therefore, is to describe more fully the 


development of the canal portion of the capsule from its cartilage stage 





From the Department of Anatomy, University of Wisconsin. 

These studies were undertaken for the Research Council of the American 
Otological Society. 

1. Bast, T. H.: Ossification of the Otic Capsule in Human Fetuses, Contrib 
Embryol. (no. 121) 21:53 (June) 1930. 

2. Bast, T. H.: Blood Supply of the Otic Capsule of a 150 mm. (C. R.) 
Human Fetus, Anat. Rec. 48:141 (Jan. 25) 1931. 

3. Shambaugh, George E.: Verbindungen zwischen den Blutgefassen in dem 
membranosen Labyrinth und dem Endosteum und den Gefassen in der knéchernen 
Labyrinthskapsel, Ztschr. f. Ohrenh. 50:327, 1905 
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BAST—OT It CAPSULI zi 
Figures 1 to 11 are photographs of horizontal sections through the region of the 
subarcuate fossa (middle of the superior semicircular canal) of the otic capsule of 
fetuses ranging from 25 to 370 mm. in crown-rump length, corresponding to the 
ages of from 8 weeks to full term. This series is given to show the growth of and 
changes in the otic capsule, but more especially to show the changes that occur in 
the cartilage between and surrounding the semicircular canals and its subsequent 
ossification. C., cartilage; U., utricle; I’., vestibule; Sa., saccule; Co., cochlea; 
S., subarcuate fossa; /.s., lateral sinus; /.c., lateral semicircular canal; s. 
superior semicircular canal; 3, ossification center 3; 5, ossification center 5; 10, 


ossification center 10; N.I’., vestibular nerve; /.c.a., lateral canal ampulla 





Fig. 1.—Embryo 87, slide 18, section 3; size, 25 mm. At S. the perichondrial 
connective tissue is dipping into the cartilage to form the subarcuate fossa. An 
enlarged view of part of this section is shown in figure 12; *& 5 

Fig. 2—Embryo 86, slide 15, section 3; size, 50 mm. This shows a marked 
growth in the capsule over that in the 25 mm. embryo (fig. 1). The extent of 


growth can be seen by comparing the distance between the outer margin of the 
superior semicircular canal (s.c) and the utricle (U.) in the two figures. The 
vascular connective tissue in the subarcuate fossa (.S.) has extended, and in the 
cartilaginous capsule (C.) just ahead of the subarcuate fossa is seen an area of 
degenerating cartilage. For an enlarged view of this see figure 13. A few blood 
vesseis from the vascular connective tissue of the subarcuate fossa have already 
penetrated this degenerating cartilage; 5. 

a Fig. 3—Embryo 22, slide 24, section 4; size, 100 mm. The span between utricle 
and superior canal is increased. The degenerating cartilage is replaced by vascular 
connective tissue from the subarcuate fossa (.S.). Other vascular buds are seen 


deeper in the cartilage; * 5. 


Fig. 4—Embryo 57, slide 17, section 7; size, 112 mm. The condition is much 
the same as in figure 3. An advance in growth is indicated. A few spots of degen- 
erating cartilage are noted. Note the much lighter stain of the cartilage preceding 


its excavation by vascular connective buds; 5. 


Fig. 5—Embryo 5, slide 38, section 310; size, 135 mm. The spread between 
the utricle and the superior canal is increased. The cartilage is greatly excavated 
by vascular connective tissue from the subarcuate fossa. The bone seen at 3 1s 


part of ossification center 3; 5. 


Fig. 6—Embryo 13, slide 37, section 221; size, 161 mm. The vascular buds 
£ J 


have penetrated deeper into the cartilage. Although a number of the ossification 
centers are present, there is no ossification initiated by the vascular buds in the 


cartilage; * 5. 


Fig. 7—Embryo 21, slide 46, section 1; size, 183 mm. At this stage the vascu- 
larization of the cartilage has reached its height. The cartilage is being ossified 
from ossification centers, but the vascular connective tissues play no part in the 


process, although the ossifying process is beginning to surround them; * 5 
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through the stage of partial resorption and vascularization to its ulti- 
mate state of ossification. 

In his excellent account on the “Histogenesis and Growth of the 
Otic Capsule and Its Contained Periotic Tissue-Spaces in the Human 
Embryo,” Streeter * summarized the previous accounts of the develop- 
ment of the internal ear and traced the development of the otic capsule 
from the mesenchyma through the precartilage to the cartilage stage, 
carefully noting the growth changes. Special emphasis was laid on the 
changes in the capsule in relation to the growth and development of 
the semicircular canals, vestibule and cochlea. 

While it is not the intention in this paper to cover any of the ground 
covered by Streeter, it was found necessary to start with embryos as 
small as 25 mm. in crown-rump length, or about 8 weeks old, in order 
to trace the complete process of removal and ossification of the massive 
cartilaginous portion of the otic capsule which surrounds, lies between 
and is included within the ares described by the three semicircular 
canals. 

MATERIAL AND METHODS 

These observations are based on serial sections of the ears of fifty-two human 
tetuses ranging from 25 mm. to 370 mm. in crown-rump length, which corresponds 
to the fetal ages of from 8 weeks to full term. Wax plate reconstructions were 
made of the ears of human fetuses 14 weeks old (100 mm. in crown-rump length), 
16% weeks old (126 mm.), 21 weeks old (183 mm.) and 34 weeks old (310 mm.) 
to show the growth and extent of the vascular connective tissue buds within the 
cartilagenous capsule and their subsequent replacement by bone. 

The petrous portion of the temporal bone containing the otic capsule was 
removed from the fetuses, fixed, decalcified (when necessary) in an alcoholic 
solution of 5 per cent nitric acid, embedded in parloidin (except the ears of the 
two youngest fetuses, which were embedded in paraffin), sectioned in series and 
stained with hematoxylin and eosin. 


OBSERVATIONS 

The outstanding change in the cartilaginous otic capsule in the canal 
region preceding ossification is the process of cartilage resorption and 
replacement by vascular connective tissue. This process uniformly 
begins at the surface of the mass of cartilage included within the are 
described by the superior semicircular canal, and is accomplished by 
resorption of the cartilage and its replacement by a vascular connective 
tissue ingrowth from the overlying perichondrium and dura. In some 
animals the flocculus of the cerebellum extends into this excavated 
pocket, in which case it is known as the floccular fossa. In man and 
other higher mammals in which the flocculus does not extend into the 


4. Streeter, George L The Histogenesis and Growth of the Otic Capsule and 
Its Contained Periotic Tissue-Spaces in the Human Embryo, Contrib. Embryol 
(no. 20) 7:5, 1918 
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Figures 12 to 21 are photographs from sections through the otic capsules of fetuses 
of various ages to show in more detail the vascular connective buds, their method of 
excavating the cartilage, the details of cartilage degeneration preceding the entrance of 
the vascular bud and the ossification of cartilage and vascular buds. 

Fig. 12.—Embryo 87, slide 18, section 3; size, 25 mm. This is a higher power mag- 
nification of part of figure 1 to show the vascular connective tissue bud forming the sub- 
arcuate fossa at S. The cartilage in the region of the canal is very young and shows a 
transition stage between precartilage and cartilage; « 47. 

Fig. 13—Embryo 8&6, slide 15, section 3; size, 50 mm. This is a higher power of 
part of figure 2 to show the cartilage necrosis at C.U’. and the connective tissue in the 
subarcuate fossa at S.; « 47. 
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excavation, it is known as the subarcuate fossa. The site of the sub 
arcuate fossa is therefore the starting point for the process of partial 
resorption of the cartilaginous capsule in the canal zone. From the 
start it should be borne in mind that this resorption process is abso 
lutely independent of and different from the resorption process that 
immediately precedes ossification. 

In a 25 mm. embryo, which is the youngest in this series, the site 
of the subarcuate fossa is clearly indicated by the increased amount of 
vascular perichondrium and dura, which already dips into the cartilage 
(figs. 1 and 12). In a 50 mm. embryo this condition is more marked 
and, in addition, there is a spot of degenerating cartilage just ahead 
of the ingrowing vascular connective bud (figs. 2 and 3, C. u.). A few 
capillary vessels have already entered the necrotic area. Such necrotic 
cartilage areas (figs. 14 to 17) are frequently seen in the capsule of the 
canal region in fetuses up to 161 mm. in crown-rump length. They 
precede some but not all of the ingrowing vascular buds. In the case 
of the posterior canal region they are constant and attain a consider- 
able size before vascular buds enter them. The exact nature of these 
necrotic areas has not been determined, but the process seems to be 
one of mucoid degeneration. In the younger fetuses these areas are 
definitely circumscribed (figs. 14, 15 and 16, d. c.). In somewhat older 
fetuses, as shown in figure 17 d.c., there are diffuse areas around the 
main areas. The main area in the 146 mm. fetus which figure 17 depicts 
lies in the are of the posterior canal. It is very large and is hemorrhagic. 
The process in both stages seems to be one of cell necrosis and lique- 
faction of the cartilage matrix. Immediately following this process 
blood vessels enter the cartilage and replace it by vascular connective 
tissue. Many of the vascular connective tissue buds, however, pene- 
trate into and remove cartilage without being preceded by this necrotic 
process. The necrotic process seems to be important, especially in the 
regions of the posterior and superior canals, in initiating and speeding 
up the early vascularization of the cartilage. After the connective 
tissue buds have a good start they are able to progress without the aid 
of the necrotic process. Thus after the seventeenth week of intra- 
uterine life no necrotic areas have been found in the region of the 
superior canal. In the region of the posterior canal the condition is a 
little different. Here the necrotic areas are more prominent and the 
vascular connective tissue is less active; that is, cartilage degeneration 
goes on much further (up to the twentieth week) and involves larger 
areas before the vascular buds from the posterior meningeal and recur- 
rent mastoid arteries enter. The buds formed by these arteries are not 
as large as those formed by the subarcuate artery in the region of the 


superior canal 
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Fig. 14—Embryo 3, slide 13, section 5; size, 100 mm. In the lower part of this figure vascular 
connective tissue buds are seen entering the cartilage. At top center necrotic cartilage is seen at 
d.c. In the upper area the degeneration is not as complete as in the lower. Numerous necrotic nuclei 
can still be seen; & 59. 

Fig. 15.—Embryo 56, slide 21, section 2; size, 120 mm. In the upper right-hand corner is a 
large necrotic area. This is more advanced than in figure 22 and has the appearance of encapsula- 
tion. The vascular connective tissue buds seen at lower left are not very active, for they are 
encapsulated; x 59. 

Fig. 16—Embryo 12, slide 29, section 3; size, 135 mm. The necrotic area at the upper left 
is definitely circumscribed and well degenerated; at the upper right and at the bottom are vascular 
connective tissue buds (1’.b.) which are quite active and are not encapsulated. This is especially 
true of the lower one; x 59. 

Fig. 17—Embryo 30, slide 34, section 6; size, 146 mm. This is an area of diffuse necrotic 
cartilage. Such areas are found around the main necrotic areas especially in the region of the 
posterior canal; x 59. 
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Fig. 18—Embryo 22, slide 24, section 4; size, 100 mm. This shows vascular buds in a young 
otic capsule. At the botton of the picture a group of young vascular buds are shown. There is 
very little connective tissue around the vessels, but the cartilage immediately surrounding then 
has stained faintly. At the top is an older bud with a great deal of connective tissue. Its border 


is quite cellular, giving the appearance of capsule formation. There is still a rim of poorly stained 
cartilage surrounding the bud; x 47. 
Fig. 19—Embryo 21, slide 43, section 1; size, 183 mm. In the lower half of the picture the 


vascular buds are well encapsulated. There is still a rim of poorly stained cartilage. At the upper 
right, bone is forming from an ossification center. At the upper left the cartilage cells are enlarged 
preparatory to resorption and ossification. The upper rim of the vascular bud (I”.b.) adjacent to ihe 


ossification center is already partly ossified, but ossification is not initiated by the vascular buds 


x 47. 


Fig. 20.—Embryo 69, slide 48, section 3; size 265 mm.; x 47 
Fig. 21.—Embryo 67, slide 35, section 2; size, 370 mm. In figures 20 and 21 the vascular 
channels are surrounded by bone. In figure 20 the vascular connective tissue content is still char 


acteristic, but in the full term fetus shown in figure 21 all the channels except a large one (1’.).) 
contain bone marrow and are hard to distinguish from the rest of the bone marrow spaces: « 47 
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In the 100 mm. fetus (fig. 3) the vascularization from the sub- 


arcuate artery has extended a considerable distance into the cartilage 


and has involved the necrotic area shown in figures 2 and 13. In 


figures 4 to 6 the progressive steps in the process of vascularization 
are seen. The height of the process is reached about the twentieth 
week of intra-uterine life or a little earlier. This is the time when 
ossification around the superior and posterior canals is taking place. 
The entire vascularization process is accomplished by the subarcuate, 
recurrent mastoid, posterior meningeal and accessory stylomastoid 
arteries, as already described by me.* Several buds from the recurrent 
mastoid artery are shown at the upper left of figure 7. In figure 6 
the vascular buds are seen pushing into the center of the arc of the 
lateral semicircular canal. The story of the growth and extent of 
the vascular buds is told more clearly by the series of models shown 
in figures 27 to 33. Ina 100 mm. fetus (figs. 27 and 28) the vascular 
connective tissue in the subarcuate fossa is already prominent, and 
from it a few small buds penetrate the cartilage between the canals. 
A vascular bud is penetrating the capsular cartilage from the capsular 
perichondrium. In figures 29 and 30 the subarcuate tissue is massive 
and many buds are present. A few smaller buds are seen in different 
parts of the capsule. One eventually extends into the loop of the lateral 
canal and is derived from the accessory stylomastoid artery. One grows 
into the cartilage of the loop of the posterior canal, and one develops 
from the recurrent mastoid artery and aids the subarcuate in excavating 
the cartilage between the canals. The stereoscopic views in figures 32 
and 33 show both the anterior and posterior aspect of a model of the 
vascular connective buds at the height of their development in a fetus 
21 weeks old. The vascular connective tissue (v. c.) has profusely 
penetrated the cartilaginous capsule in the region of the canal. After 
this age the advancing bone formation involves both the cartilage and 
the contained vascular tissue. Thus in a 34 week old fetus (fig. 31) 
only the connective tissue in the subarcuate fossa and a few buds in 
the remaining patches of cartilage are left. The rest of the capsule 
is bone. 

Figure 34 is an anterior view of a model of the internal ear of a 
150 mm. human fetus showing the arterial supply to the otic capsule. 
It is given here to show the prominent subarcuate artery. This artery 
arises with the internal auditory .artery, gives a few branches to ossi- 
fication center 10 and then passes into the connective tissues of the sub- 
arcuate fossa. It is responsible for the vascularization of the greatest 
part of the cartilage in the region of the canal. This figure also shows 
the rich venous plexus around the endolymphatic sac and its drainage 
into the lateral sinus. 
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22 and 24.—Embryo 5, slide 37, section 2; size, 135 mm. At the upper right of figure 


a vascular connective tissue bud is shown invading the cartilage. At J. a monocyte is sending 
a pseudopodium into a degenerating cartilage cell (C). In figure 23 cartilage is seen at the lower 
left. The upper part of the picture shows part of a vascular connective tissue bud containing a 
large number of monocytes. Figure 24 shows a group of monocytes (./.) in a vascular bud: « 425 

Fig. 25—Embryo 40, slide 24, section 2; size, 155 mm. In older vascular buds. as in this 
155 mm. fetus, the monocytes (M.) are quite large and stain faintly, and the cytoplasm has many 
vacuoles. After this age the monocytes are scarce;  * 425, . 

Fig. 26—Embryo 41, slide 25, section 8; size, 160 mm. The top of this picture shows enlarged 
cartilage lacunae with necrotic cartilage cells. In the middle of the picture the matrix between these 
lacunae is darker staining, indicating calcification. In the lower part of the picture the ossification 
process is invading the changed cartilage. At M. a group of monocytes similar to those in the 
vascular buds are removing the necrotic cartilage cells. In the very lowest part osteoblasts 
monocytes are in the lacunae; x 425. 
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The beginning of the ossification of the cartilage in the canal region 
is shown in figure 5 at 3. Additional ossification centers 5 and 10 are 
shown in figures 6 and 7. The cartilage around the canals and vestibule 
ossifies first and then the process proceeds and encroaches on the vas- 
cular connective tissue buds. In figure 7 the bone around the lateral 
canal ampulla (/. c. a.) is beginning to surround the vascular buds in 
the cartilage. The cartilage containing the vascular connective tissue 
is thus gradually replaced by bone, as shown in figures 8, 9, 10 and 11, 
but the ossifying process is never initiated by the connective tissue buds. 
In a 215 mm. and a 230 mm. human fetus the region of the canal is 
ossified except for a few areas where cartilage persists (figs. 8 and 9). 
Many of the vascular connective tissue channels can still be seen. They 
gradually are replaced by bone and bone marrow. In the last month 
of fetal life the entire capsule is ossified and the connective tissue in 
the subarcuate fossa becomes more or less replaced by bone (fig. 11). 


HISTOLOGIC CONSIDERATIONS 

There are certain histologic features in the vascularization process 
of cartilage that are of interest. They are illustrated in figures 18 to 26. 
Figures 18 to 21 show in successive steps the origin and fate of the 
vascular buds. Very early buds are shown at the bottom of figure 18. 
Here terminal capillary loops are surrounded by a light staining carti- 
lage. Connective tissue has not yet developed around the vessels. The 
cartilage preceding and surrounding these vascular loops has undergone 
some chemical change so that its matrix does not take the hematoxylin 
stain as does the rest of the cartilage matrix. At the top of the same 
figure is an older bud. The vessels here are surrounded first by a loose 
mesenchymal tissue, which later becomes quite dense. At the periphery 
of the bud the connective tissue cells are grouped to give the effect of 


capsule formation. The cartilage immediately surrounding this is poorly 


stained, like that around the young buds. This poorly stained carti- 
lage is present around the vascular buds up to the time of ossification. 
Late vascular buds just preceding ossification are shown in figure 19. 
Ossification is advancing from the upper right. Immediately preced- 
ing ossification the cartilage lacunae enlarge, the cartilage cells become 
necrotic and the matrix stains more deeply with hematoxylin, indicating 
calcareous deposits. The ossification process is encroaching on the 
upper end of the vascular bud (v. b.). The interesting fact is that 
although ossification of the bud is taking place the cartilage immediately 
surrounding it is still poorly stained and the lacunae do not enlarge. 
This indicates that the cartilage around these buds is nonactive and 
necrotic and is resorbed without further change. It is of further 
interest that the vascular buds become ossified from advancing ossifi- 
cation centers, but never initiate ossification. After being surrounded 











Figures 27 to 33 depict models of four human fetal ears at different ages, showing the extent 
of the vascular connective tissue growth into the cartilaginous capsule of the canal region 

Figs. 27 and 28.—Embryo 22; size, 100 mm. Figure 27 is the anterior and figure 28 the posterior 
view. They show the vascular connective tissue plug in the subarcuate fossa and small 
extend into the capsule between the canals. 

Figs. 29 and 30.—Embryo 11; size, 126 mm. Figure 29 is the anterior and figure 30 the posterior 
view. There is a marked increase in the vascular connective tissue. 

Fig. 31—Embryo 68; size, 310 mm. This is a posterior view. There is a large plug of connec- 
tive tissue in the subarcuate fossa. The rest of the capsule is ossified and most of the connective 
tissue buds have been removed by the process. 
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by bone, vascular buds retain their identity for some time (v. b., fig. 20), 
but gradually they become invaded by bone trabeculae and the mesen- 
chymal tissue is replaced by bone marrow, as shown in figure 21. 

Considerable difficulty was encountered in trying to determine what 
happened to the cells of the cartilage which was replaced by the vas- 
cular connective tissue. In the connective tissue of the young invading 
buds there are numerous cells with round chromatic nuclei and a cyto- 
plasm which ranges from a uniformly granular to a vacuolated type. 
At first it seemed that these cells were liberated cartilage cells. After 
careful search it was found that at the tips of the advancing buds 
cartilage cells were necrotic (fig. 22 C.), and that these cells acted 
as phagocytes to remove the dying cartilage. At M. in figure 22 one of 
these cells, which we consider as monocytes or histiocytes, is attacking 
a necrotic cartilage cell (C.). In the upper two thirds of figure 23 a 
vascular bud with many histiocytes is shown, and at the lower right 
some of the surrounding cartilage. The younger histiocytes have a 
granular cytoplasm (fig. 24), while the older ones have a more vacuo- 
lated cytoplasm (fig. 25) and often a pyknotic nucleus. Sometimes 
young histiocytes are seen surrounding a necrotic older histiocyte, 
apparently in the act of removing it. By comparison it was noted that 
these histiocytes are almost identical in appearance with the cells that 
invade the enlarged cartilage lacunae and remove the necrotic cartilage 
cells preceding ossification. This is shown in figure 26. At C. is a 
necrotic cartilage cell in an enlarged lacuna. At M. a group of histio- 
cytes have destroyed the cartilage cell and inhabit the enlarged lacuna. 
The other cells in the bottom part of the picture are osteoblasts which 
will deposit bone when sufficient excavation has been accomplished. 

The histiocytes in the vascular connective tissue seem to disappear 
about the time that ossification centers begin to ossify the canal portion 
of the otic capsule. It was also noted that the removal of cartilage 
occurs only at the tips of the advancing buds and not along their sides. 
As a matter of fact, their sides are separated from the surrounding 
cartilage by a cellular capsule, as shown in the older buds in figures 18 
and 19 and also along the sides of the bud in figure 22. 

It appears, therefore, that in the process of vascularization there is 
not as great a destruction of cartilage as the massive vascular con- 
nective tissue ingrowth would indicate. There is just enough cartilage 
destroyed to permit the blood vessels to penetrate. The connective 
tissue of the bud then grows around the vessels, but not at the expense 
of the surrounding cartilage, moving the cartilage ahead of it en masse. 
Thus the rapid and massive growth of the capsule in the region of the 
canal is due not entirely to cartilage growth but in a large degree to 
the growth of the vascular connective tissue processes. The signifi- 
cance of this procedure will be considered further under the discussion 


of growth and expansion of the semicircular canals. 
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GROWTH AND EXPANSION OF THE SEMICIRCULAR CANALS 

The major growth of the otic capsule and of the semicircular canals, 
as already indicated by the sections in figures 1 to 11, takes place 
between the eighth and twenty-first weeks of intra-uterine life. At 8 


Size of the Semicircular Canals of Human Fetuses of Various Ages * 


Crown- Rump 





Embryo No.7 Length,Mm. Superior,Mm. Posterior,Mm. Lateral, Mm. 
ae Sinead 25 0.8 0.9 0.55 
See uence 3 1.45 1.25 1.05 

50 1.3 1.55 1.1 
100 2.6 2.8 1.7 
100 3.0 2.65 2.25 
111 3.1 2.45 2.7 
112 3.3 2.85 2.3 
112 3.3 2.2 2.15 
115 3.25 2.95 2.2 
117 3.6 3.05 2.2 
120 3.8 3.9 3.0 
126 3.6 3.1 1.95 
135 3.75 3.1 2.2 
135 4.1 3.6 2.8 
135 4.25 3.7 2.5 
140 3.7 3.0 2.0 
146 4.5 4.8 3.15 
147 4.45 3.6 3.05 
150 4.85 4.5 3.3 
155 4.2 4.1 2.6 
160 4.15 4.1 2.6 
161 4.5 4.1 3.45 
163 1.8 4.75 3.2 
180 4.1 5.01 2.6 
180 3.7 5.0 2.8 
183 4.6 5.25 3.45 
190 4.3 4.0 2.75 
202 4.2 3.9 3.6 
202 4.45 4.75 4.15 
205 4.1 4.9 4.3 
210 4.65 5.18 3.3 
215 4.9 5.3 4.05 
222 4.55 4.4 2.5 
230 4.3 5.0 3.6 
230 4.4 4.4 3.2 
240 5.0 1.9 3.0 
246 ae (Gs em 3.0 
246 3.9 4.5 3.6 
260 4.1 5.1 2.9 
265 4.5 4.85 4.0 
275 3.9 5.1 3.2 
290 4.85 5.1 3.25 
290 4.25 4.55 3.35 
295 3.9 4.55 2.9 
305 4.55 5.1 3.0 
310 4.6 5.4 3.25 
, ee —- =i (a tstié cw 
363 4.0 5.35 3.25 
370 4.75 5.8 4.2 

Full Term 4.1 4.0 3. 
* The figures represent the actual diameters of the lesser arcs in the horizontal 


plane. 
t+ Embryos 29A and 29B, and 45A and 45B were two sets of twins. 


weeks the canals are encased by an immature cartilage, which reaches 
maturity shortly after. This means that the tremendous growth and 
expansion of the canals must take place within this firm tissue. Among 
the numerous accounts of the growth of the internal ear, Streeter’s 
is the most exhaustive. He has shown that the cartilaginous capsule 
continues to grow and expand as long as the contained canal spaces 


continue their growth, and that the canals change position also with 
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respect to the cells of the encasing cartilage. This is accomplished by 
a retrogressive differentiation of the cartilage along the greater curva- 
ture of the canals, and a building on of cartilage along the lesser 
curvature. Thus in the growing cartilaginous capsule there is a build- 
ing on of cartilage at the periphery of the capsule, a destruction of 
cartilage along the advancing margin of the canals and a building along 
the receding margin of the canals. 

In the light of the observations presented here, it is apparent that 
the vascular connective tissue buds must be considered as another 
factor in the growth of the otic capsule and the contained canals. The 
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Fig. 34.—Embryo 39; size, 150 mm. This is a drawing of part of a model of 
the internal ear of a human fetus about 18% weeks old. It shows the arterial 
blood supply to the capsule. It is designed especially to show the subarcuate 
artery, but it also shows the rich venous plexus around the lower part of the endo- 
lymphatic sac and its drainage into the lateral sinus. The ossified part of the otic 
capsule is shown, as are also, J, 2, 3, 8 and 10, ossification centers from which ossifi- 
cation started; sac. endol., saccus endolymphaticus; v. plexus, venous plexus; 
lat. sinus, lateral sinus; can. post., posterior canal; can. sup., superior canal; can. 
lat., lateral canal; a. to ossit. cent. 10, artery to ossification center 10; v. vestibu- 
laris, vein to the vestibule; a. sub. arcu., subarcuate artery; aquaed. coch., aquae- 
ductus cochlea; ram. coch. a. coch. int., cochlear branch of the internal cochlear 
artery ; ram. vest. a. coch. int., vestibular branch of the internal cochlear artery. 


massive connective tissue ingrowth of the subarcuate fossa at the center 
of the arc of the superior canal, the ingrowths of the recurrent mastoid, 
the posterior meningeal and accessory stylomastoid arteries and the 
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associated necrosis of cartilage occur at the time when the canals begin 
their rapid expansion. These processes so honeycomb the cartilaginous 
capsule that the canals with their surrounding cartilage are able, at least 
in part, to expand en masse. In this expansion the remaining carti- 
lage cells of necessity must enlarge and multiply, and regressive cartilage 
dedifferentiation and cartilage building, as described by Streeter, must 
still go on to make possible the greater arcs, but the vascularization 
process reduces this cartilage growth to a minimum between and in the 
ares of the canals. 

Measurements of the canals of a series of fetuses ranging from 8 
weeks of age to full term show that the greatest growth of the canals 
takes place in the first half of intra-uterine life. These measurements 
are given in the table and shown in the graph (fig. 35). The tabulated 
figures are the actual diameters of the lesser arcs of the semicircular 
canals. The measurements were taken in a horizontal plane both from 
serial sections and from wax plate reconstructions. 

These figures show that the diameter of the canals almost doubles 
between the crown-rump lengths of 25 mm. and 50 mm., more than 
doubles between those of 50 mm. and 100 mm., and continues to increase 
until the size of about 150 mm. to 200 mm., when the approximate 
maximum growth is reached. The three canals do not reach their maxi- 
mum size at the same time. The superior canal matures first in fetuses 
of about 150 to 160 mm., the posterior next in fetuses of about 180 
mm. and the lateral a little later. This fact was observed in my account 
of ossification of the otic capsule, and at that time was associated with 
the appearance of ossification centers in the capsule around the canals. 
Ossification begins in the capsule of the superior canal at about the 
time that it reaches its maximum diameter. Ossification of the posterior 
canal occurs a little later and that of the lateral canal last. In the graph 
the growth curves of the three canals is clearly shown. The curve is 
practically flat after the maximum growth is reached. 

In a recent article entitled “Ueber Wachstumsprozesse in der 
normalen Labyrinthkapsel und ihre Beziehungen zur Otosklerose,” 
Werner ° claimed that the growth of the canals continues during the 
first years of postnatal life. His observations were made on chickens 
and also on children. In his photomicrographs of sections of the 
internal ear it appears as though the bone was resorbed at the periphery 
of the canal arcs and built on at the lesser curvature. I have also noted 
this condition in older human fetuses. The amount of bone laid on at 
the lesser curvature, however, is so small that it would be difficult to 
measure. There are, no doubt, growth changes in the otic capsule with 


5. Werner, C. F.: Ueber Wachstumprozesse in der normalen Labyrinthkapsel 
und ihre Beziehungen zur Otosklerose, Arch. f. Ohren-, Nasen- u. Kehlkopfh. 
$29:128 (June 26) 1931. 
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the growth change of the petrous bone during early childhood, for the 
shape of the adult petrous bone is quite different from that of the fetus 
or very young child. In the present series of human fetal models it 
appears that the overall horizontal length of the internal ear is longer 
in full term fetuses than in the half term fetuses, in which the canals, 
according to my figures, are full size. It is this expansion of the entire 
internal ear that may account for the histologic pictures that Werner 
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Fig. 35.—Graph showing the sizes of the semicircular canals of human fetuses 
plotted against the crown-rump lengths. The arrows indicate the approximate 
size of the fetus when the canals reach their maximum growth. 


presented. Measurements of the canals of children or adults would 
have to be made and compared with those of fetal canals before one 
could definitely say whether or not there is a postnatal growth of the 
canals. But since I have seen bone changes around the canals in older 
fetuses like those shown by Werner, although from my measurements 
it is apparent that the canals of the full term fetus are no larger than 
those of 200 mm. fetus, one must conclude that the bone changes 
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around the canals are due not to actual growth of the canals but pos- 
sibly to expansion of the entire internal ear. 

However, this matter must be left open for the present. From the 
measurements given here, however, one thing is certain: The canals 
reach their approximate maximum growth at about half term. If there 
is any growth in size beyond this stage it is so small that the measure- 
ments do not show it. 

There is, however, a difficulty in drawing absolute conclusions from 
the measurements given in the table and graph because the size of the 
canals varies in different fetuses of approximately the same age. Take, 
for instance, the posterior canal in the 202 mm. fetuses: In one it 
measures 3.9 mm., and in the other, 4.7 mm. As one glances over 
the graph it will be noted that in some cases there are variations of 
more than 1 mm. in the diameter of the canals in fetuses of approxi- 
mately the same size. However, the mean growth line is horizontal 
from the half to the full term stage. 


SUM MARY 

1. The growth of the semicircular canals takes place within a mass 
of cartilage which surrounds, lies between and is included within the 
arcs of the semicircular canals. The expansion of the canals involves 
two processes: (a) an extensive destruction of cartilage between and 
within the ares of the canals by necrosis and extensive connective tissue 
ingrowths, and (b) a regressive dedifferentiation of cartilage at the 
advancing margin and a building of cartilage at the receding margin 
of the canals. 

2. Removal of cartilage is accomplished by monocytes or histiocytes 
which enter the cartilaginous capsule with the ingrowing connective 
tissue buds. 

3. The canals reach their approximate maximum growth at about 
half term or at the time when their capsule begins to ossify. The exact 
time varies in the three canals. The superior canal reaches its maxi- 
mum growth in fetuses of about 150 to 160 mm. in crown-rump length; 
the posterior, in fetuses of about 180 mm., and the lateral, in fetuses of 


about 200 mm. 











EFFECT OF MINERAL OIL AND SOLUTIONS OF EPH- 
EDRINE ON THE NORMAL NASAL MUCOUS 
MEMBRANE OF THE RABBIT 


W. BERKELEY STARK, M.B. 


ROCHESTER, MINN. 


This study was undertaken in order to ascertain the effect on the 
normal nasal mucous membrane of the repeated introduction of mineral 
oil and solutions of ephedrine into the nose. Mineral oil is frequently 
used to moisten nasal mucous membranes, and to prevent too rapid 
evaporation of moisture from the nasal secretions in cases in which 
nasal mucous membranes have undergone secondary atrophic change. 
The repeated introduction of mineral oil into the nose in such cases is 
followed by an increase of moisture of the surface of the mucous mem 
branes, and by increased comfort in nasal breathing. Mineral oil used 
in the nose of a person with normal-appearing nasal mucous membranes 
has no harmful effect, so far as can be judged by clinical observation. 

Intranasal irrigation with solutions of sodium chloride has for years 
been used in the treatment for many intranasal conditions, among others 
that resulting from secondary atrophic changes of the nasal mucous 
membranes. There are, however, disadvantages connected with the 
use of such irrigations. 

Wright * quoted Piorry as asserting in 1844 that water is injurious 
to the whole upper respiratory tract with the exception of the naso- 
pharynx, and that syringing either the ear or the nose, especially with 
cold water, results in inflammation. Rhinitis thus frequently arises 
from bathing and diving. As treatment he urged the injection of oily 
or fatty substances into the nose. 

[In 1925, H. I. Lillie * directed attention to the unsatisfactory effects 
of postoperative irrigation in certain cases of chronic suppurative 
From the Section on Otolaryngology and Rhinology, the Mayo Clinic. 

Read by title before the American Laryngological, Rhinological and Otological 
Society, Atlantic City, N. J., May 23, 1932. 

Candidate’s thesis for membership in _ the American Laryngological, 
Rhinological and Otological Society, October, 1931. Work done in the Division of 
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1. Wright, Jonathan: A History of Laryngology and Rhinology, Philadelphia, 
Lea & Febiger, 1914, p. 184. 

2. Lillie, H. I.: Unsatisfactory Results of Postoperative Irrigation in Certain 
Cases of Chronic Suppurative Paranasal Sinusitis, Tr. Am. Laryng., Rhin. & Otol 
Soc. 31:52, 1925. 
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paranasal sinusitis, and described the resulting shiny, waterlogged 
appearance of the nasal mucous membranes that frequently followed 
repeated irrigation. The membranes became almost normal in appear- 
ance after irrigations were discontinued. 

In a previous article I * reported that irrigation of the nasal cavities 
of healthy rabbits with solutions of sodium chloride was followed by 
definite inflammatory changes in all the nasal mucous membranes irri- 
gated. Membranes that had been irrigated for a long period were 
more markedly changed than those irrigated for a short period. 
Sinusitis was found at necropsy in 75 per cent of the animals irrigated ; 
the nasal mucous membranes were thicker than the mucous membranes 
of the normal control animals, and suggested the presence of edema. 











Fig. 1—Normal mucous membrane from the right lateral wall beneath the 
middle turbinate. Hematoxylin and eosin. 


All the sections of the nasal mucous membranes irrigated with solu- 
tions of sodium chloride showed changes from the normal. The 
epithelial cells were larger and their outlines were less distinct than in 
normal mucous membrane. Cilia were rarely seen. The goblet cells 
were distended, and in many sections, in place of the thin layer of mucus 
on the epithelium of the normal nose of the control animals, there was 
a heavy layer of mucus, polymorphonuclear leukocytes and epithelial 


débris. In most of the sections, the membrana propria was irregularly 


3. Stark, W. B.: Irrigations with Aqueous Solution; Their Effect on the 
Membranes of the Upper Respiratory Tract of the Rabbit, Arch. Otolaryng. 
8:47 (July) 1928. 
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thickened. Fibroblasts had increased in the tunica propria. The blood 
vessels were dilated and the lumen of the gland was filled with mucus. 

From observations of the effect of continued intranasal irrigations 
in patients and from the results of experimental intranasal irrigations 
in rabbits, it would appear that there is little, aside from time-honored 
tradition, to justify their continued use. 

In recent years the intranasal use of ephedrine in solutions of oil or 
water has become increasingly popular. The introduction of solutions 
of ephedrine into the nose is followed by blanching and shrinking of 
the nasal mucous membranes and apparent drying of the epithelial sur- 
face. Ephedrine in water produces, clinically, more rapid shrinking of 
the nasal mucous membranes than does ephedrine in oil. 








Fig. 2—Normal mucous membrane from the right lateral wall beneath the 


middle turbinate. Mucin. 


In order to determine the reaction of the normal nasal mucous mem- 
branes to repeated application of mineral oil, ephedrine in water and 
ephedrine in oil, the mineral oil and solutions of ephedrine were intro 
duced into the nasal cavities of rabbits. 

The nose of the rabbit is comparable to the nose of man so far 
as anatomy, histology and physiology are concerned. It is divided, as 
in man, into an olfactory and a respiratory portion. The epithelium of 
the respiratory portion is stratified columnar, and includes the ciliated 
surface cells (fig. 1). In this part are the mucus-containing goblet 
cells. In sections of the respiratory nasal mucous membrane of the 
normal rabbit a thin film of mucus covers the surface cells (fig. 2). 
Seneath the epithelium is the basement membrane, which, under 
pathologic conditions, varies greatly in thickness. The glands of the 
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respiratory mucous membrane are numerous. They vary from tubular 
to alveolar, and are of the mixed mucus type. The chief ducts open, 
through minute orifices, onto the free surface of the epithelium. 

Mucous membrane taken from the nose of a normal control animal 
and stained to show the fat content was free from fat in the epithelium ; 
a suggestion of fat only was noted in the epithelial cells of the gland 
ducts (fig. 3). 

For the purpose of this investigation, thirty-five rabbits were 
observed; ten animals in each series were treated, and five were used 
as controls. The rabbits had been under observation prior to the com- 
mencement of the intranasal irrigations and were, apparently, healthy 


and free from snuffles. 





Fig. 3—Normal mucous membrane from the right lateral wall beneath the 
middle turbinate. Fat stain. There is no evidence of fat absorption. 


The mineral oil, or the solution of ephedrine, was introduced into 
the right side of the nose through a soft rubber catheter which was 
inserted 1 cm. into the nasal cavity. The solution was introduced daily. 
The introduction of the solution was repeated twice in two rabbits, four 
times in two, eight times in two, seventeen times in two and twenty-eight 
times in two. Twenty-four hours after the last injection, the lungs, 
nasal cavities and paranasal sinuses were inspected. In each instance, 
specimens of mucous membrane were taken from both sides of the nasal 
septum and from each middle meatus. These tissues were placed in a 
10 per cent solution of formaldehyde and in corrosive acetic fixing 
fluid. Sections made from these specimens were stained to show 


cytologic characteristics, mucus content and fat content. 
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At necropsy, on two rabbits in which mineral oil was used, one was 
found to have pus in the right maxillary antrum, and one had broncho- 
pneumonia. These animals had received twenty-eight injections. 
Macroscopically, there was no evidence of sinusitis or of pulmonary 
disease in the eight animals treated from two to seventeen times. Two 
animals in the series had snuffles at the time of the examination. One 
animal had received two injections of oil and one had received four. It 
is possible that these animals had snuffles at the time the oil was first 
introduced. Six rabbits did not show evidence of sinusitis, broncho- 
pneumonia or snuffles, and there was no definite inflammatory change 
in the nasal mucous membrane, although a suggestion was present of 
a slightly increased amount of mucus in the goblet cells and on the 











Fig. 4—Mucous membrane from the right lateral wall beneath the middle 
turbinate treated with mineral oil ten times. Fat stain. Fat globules may be 
noted on the surface and in the epithelium. 


surface of the epithelium, with, perhaps, a slight increase in the activity 
of the fibroblasts in the submucous layer. 

The sections contained fat, the amount varying to some extent with 
the number of injections of mineral oil. The fine fat particles were 
deposited most densely in the mucus glands, in the lumen and on the 
periphery of the glands (figs. 4 and 5). To a less extent, fat was 
present in the cells of the surface epithelium and in the basement layer. 
The deposit of fat was greater in the mucous membrane of rabbits 
whose right nasal cavity had received four injections of oil than in that 
of animals that had received two injections, but it was not noticeably 
greater in the mucous membranes of those animals that had received 
many injections than in those that had been given four injections of oil. 
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Nine animals in which ephedrine in aqueous solution was introduced 
appeared at necropsy to have normal nasal cavities, sinuses and lungs. 
One animal, treated ten times, had snuffles, but did not have sinusitis. 

Sections made from the nasal mucous membranes of the nine animals 
with clear nasal cavities and sinuses were almost normal in appearance. 
There was less mucus on the surface of the epithelium and in the goblet 
cells than was the case with the normal control animals. In the one 
rabbit with snuffles there was an increased amount of mucus on the 
surface of the epithelium and in the goblet cells; in the nasal mucous 
membrane there was no evidence of absorption of fat. 














Fig. 5.—Mucous membrane from the right lateral wall beneath the middle 
turbinate treated with mineral oil twenty-eight times. Fat stain. Fat globules may 
be noted in the cells of the glands and in the lumen and around the periphery of 


the ducts. 


Examination of the nasal cavities, paranasal sinuses and lungs of 
the ten rabbits in which ephedrine in oil had been used showed the 
presence of snuffles in two, one of which had been given an injection 
four times, and one, twenty-eight times. There was no evidence of 
sinusitis or of pulmonary disease. 

Sections made from the mucous membranes of the eight rabbits 
without snuffles suggested a slight increase in the number of fibro- 
blasts in the submucous layer, although these changes from the normal 
were less definite than were such changes in the mucous membranes of 


rabbits into which mineral oil alone had been injected. The increase in the 
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number of fibroblasts was more noticeable in the rabbits that had been 
given many injections than in those that had been given only two 
injections. 

The mucus content of the goblet cells and that on the surface of 
the epithelium was about the same as that found in rabbits in which an 
aqueous solution of ephedrine had been introduced; that is, less than 
was found in the normal control rabbits. 

Sections of mucous membrane taken from the nasal cavities of 
rabbits in which ephedrine in oil had been introduced showed the 
presence of fat in the epithelial cells and in the submucous layer. The 
fat was not in as large amounts as in the sections of mucous membrane 
from animals treated with mineral oil alone. 


SUMMARY 

Inflammatory changes were present in the nasal mucous membranes 
of three of the ten rabbits treated with mineral oil, in two of the ten 
rabbits treated with ephedrine in oil and in one of the ten rabbits treated 
with ephedrine in water. The nasal mucous membranes of the remain- 
ing twenty-four treated rabbits did not show evidence of inflammation. 
In a previous study, it was found that mucous membrane from the 
nasal cavities of rabbits irrigated with sodium chloride solution showed, 
in all instances, inflammatory changes. Of twenty-four rabbits irrigated 
with sodium chloride solution, eighteen showed the presence of sinusitis 
at necropsy. In one animal of the ten treated with mineral oil, sinusitis 
was found at necropsy. There was no evidence of sinusitis in any of 
the twenty animals treated with solutions of ephedrine. 

In the animals treated with mineral oil slightly increased activity of 
the mucus-secreting glands was noted, whereas in those treated with 
ephedrine an increase of mucus over that present in nasal mucous mem 
brane of normal untreated rabbits was not found. 

Rabbits treated with mineral oil and, to a lesser degree, rabbits 
treated with ephedrine in mineral oil showed the presence of fat globules 
in the mucous membrane. 

In view of these observations it would appear that one is justified 
in using mineral oil in the nose when it is considered desirable from the 
clinical standpoint. 

So far as the nasal mucous membranes are concerned, there is no 
apparent ill effect from the repeated use of a weak solution of ephedrine 
in the nose, other than a reduction in the amount of mucus secreted 








TERATOID TUMOR OF THE PHARYNX 


REPORT OF A CASE IN A FETUS OF SIX MONTHS 


FRANKLYN D. HANKINS, M.D. 


AND 
WARREN G. HARDING II, M.D. 


LOS ANGELES 


The occurrence of pharyngeal teratoid tumors in the new-born is of 
sufficient rarity to demand that they be placed on record. In the litera- 
ture of the past decade we have found the report of but three cases. 
Bulson' described a case in which a pedunculated tumor attached to 
the left lateral pharyngeal wall produced symptoms of respiratory 
obstruction in an infant at the age of 5 weeks. The growth was 
successfully extirpated at the age of about 3 months. <A similar tumor, 
in a girl of 34% months, was described by de San Pio.* The growth 
was the size of a “dove’s egg” and was attached to the left lateral nasal 
pharynx. Owing to its elongated pedicle, the tumor was visible below 
the uvula, and on coughing was presented in the mouth. The growth 
was excised. An adequate histopathologic examination unfortunately 
was not reported, so that exact classification of the tumor is impossible. 
A dermoid tumor that caused dyspnea and dysphagia in an infant of 
7 months, which was successfully removed, was reported by Friedman.* 
The growth was pedunculated, but was attached near the midline of 
the pharynx on the posterior wall. Teratoid tumors occurring else- 
where in the body of new-born infants have been described in the 
mediastinum,* the orbit,’ the sacrum ® and the buttocks.’ 





From the Department of Pathology, Los Angeles County General Hospital, 
Unit 1; Newton Evans, M.D., Director. 


1. Bulson, A. E., Jr.: Teratoma of the Throat, Arch. Otolaryng. 3:262 
(March) 1926. 
2. de San Pio, D.: A Case of Pharyngeal Teratoma, Clin. y lab. 13:396 


(May) 1929. 

3. Friedman, A. O.: Dermoid Tumor of the Posterior Pharyngeal Wall in 
a Child Ten Months Old, Laryngoscope 40:589 (Aug.) 1931. 

4. Wilcox, H. B., and Wollstein, M.: Mediastinal Teratoma in an Infant, 
Am, J. Dis. Child. 41:89 (Jan.) 1931. 

5. Kearney, J. A.: True Filial Teratoma and Cyst in Orbit of Newborn 
Child, Am. J. Ophth. 9:416 (June) 1926. Corbett, J. J.: Congenital Teratoma 
of Orbit, Boston M. & S. J. 192:484 (March 12) 1925. 

6. Irvine, G. M.: Case of Congenital Sacral Teratoma, Indian M. Gaz. 65: 
568 (Oct.) 1930. 

7. Rosenbaum, H. A.: Successful Removal of a Large Teratoma from a 
New-Born Infant, J. A. M. A. 95:1095 (Oct. 11) 1930. 











HANKINS-HARDING—TERATOID TUMOR OF PHARYNX 47 


The structure of these pathologic curiosities presents many bizarre 
findings. However, these tumors have been classified into the following 
four groups:* (1) dermoids, containing tissue of epidermal and meso- 
dermal origin; (2) teratoid, containing tissue from the three primary 
germ layers, but poorly differentiated; (3) true teratomas, similar to 
teratoid tumors, but differentiated into tissue resembling organs histo- 
logically ; (4) epignathi, tridermal in origin and differentiated grossly 
into organs. 

REPORT OF A CASE 


Mrs. P. E. W., white, aged 19, a housewife, was admitted to the obstetric 
service of the Los Angeles County General Hospital. The patient was six months 
pregnant and in the first stage of labor. The history and physical examination 
revealed nothing of significance. The Wassermann reaction of the blood was 
negative. A normal delivery of a premature female infant occurred. The baby 
died, and autopsy was performed by Dr. G. D. Maner. 

Gross Description of the Baby.—The body was that of a premature female 
infant, 33 cm. in length and weighing 840 Gm. Protruding from the mouth was 
an irregular, globular-shaped tumor, the surface of which was lobulated and cov- 
ered with pharyngeal mucosa. The surface showed large areas of superficial 
necrosis. The mass appeared to rise from the left side of the pharynx and com- 
pletely filled the buccal cavity. There was no connection with the tongue, which, 
however, was compressed and atrophic. The tumor was not connected with the 
mandibles or the parotid glands. The epiglottis, the larynx and the esophagus 
were displaced markedly to the right and downward into the neck. The tonsils 
were demonstrable, but were very small. The hard palate was intact and was 
of normal size and shape, although the left half of the soft palate was somewhat 
distorted by the pressure of the mass. 

The tumor was easily removed; it was nonadherent and literaliy shelled out 
without difficulty; it was covered with a thin capsule. It was club shaped, its 
greatest diameter being 10.5 cm. The protruding portion was 6 cm. in diameter. 
After removal of the mass, the buccal cavity was considerably enlarged and dis- 
torted. The skin of the left cheek was greatly stretched, and the nasopharyngeal 
opening appeared to be displaced anteriorly. The mucosa covering the upper por- 
tion of the posterior nasopharynx was intact, no bony structures of the skull being 
exposed. 

On section, the mass as a whole was rather soft and elastic, the surface of the 
exposed portion being slightly hemorrhagic and superficially ulcerated. The tissue 
composing the mass in the anterior portion was hemorrhagic and blotchy, the 
intervening portions being somewhat grumose. The posterior portion was more 
firm, but was still somewhat succulent, elastic and edematous. The mass appeared 
pale gray, semitranslucent and slightly mucinous. 

The thoracic and abdominal cavities and their contained viscera were of normal 
appearance. 

Microscopic Description—The mass was covered by a thin layer of stratified 
squamous epithelium. The character of the tissue in general was myxomatous ; 
there were occasional cellular areas containing many red blood cells and leuko 
cytes, which appeared to be distributed in poorly formed capillaries. There were 





8. Ewing, James: Neoplastic Diseases, ed. 3, Philadelphia, W. B. Saunders 
Company, 1928, p. 1025. 

















Fig. 1—Photomicrograph of myxomatous type of tissue predominating in the 
tumor. Hematoxylin and eosin stain; « 260. 














Fig. 2.—Photomicrograph of irregular acini lined by columnar epithelium, 


resembling entodermal epithelium. Hematoxylin and eosin stain; 260. 
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irregular alveoli lined with columnar epithelium which in some areas 


many 
There was an occasional area resembling epithelial pearl 


appeared to be ciliated. 
formation. 
The squamous epithelium, the myxomatous tissue containing cellular blood 


elements and the adenomatous structures pointed toward a tridermal origin of the 
growth. 
COMMENT 

The pathogenesis of the growth is not apparent Whether it arose 
as a result of an aberrant blastomere or was due to some disorder 
in the embryologically complicated local development of the pharyngeal 
structures cannot be stated. The attachment of these tumors near 
the orifice of the eustachian tube is compatible with the latter theory. 











PLASMA CELL MYELOMA OF THE PHARYNX 
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Multiple myeloma essentially represents a malignant neoplastic dis- 
ease of the bone marrow which rarely, if ever, metastasizes. We are 
reporting a case of plasma cell myeloma of the pharynx and cervical 
region without apparent skeletal involvement. 


REPORT OF CASE 

A man, aged 60, came to the clinic on April 30, 1930. He had first noticed 
a swelling in his throat and in the right side of his neck two or three months 
previously. There was slight difficulty in swallowing and breathing but no pain. 

General examination gave essentially negative results, except for obesity, 
chronic myocardial degeneration and a moderate degree of hypertension. Exam- 
ination of the throat revealed an ulcerated, polypoid mass about 3 by 2.5 cm. in 
the right side of the pharynx which apparently originated in the tonsil. There 
was also a mass in the right upper cervical region 4 cm. in diameter. Roentgeno- 
grams of the skull, thorax and long bones were negative. The urine contained 
albumin graded 3, but no Bence-Jones protein on four examinations at intervals 
of one month. The blood picture was normal. 

Sections from the growths stained with polychrome methylene blue (methyl- 
thionine chloride, U.S. P.) and hematoxylin and eosin presented the picture of 
plasma cell myeloma. The cells were round or oval with single or multiple, 
eccentrically placed nuclei. They were arranged in an irregular manner with 
little if any intercellular structure and a scanty, fine reticular supporting stroma. 
The pathologist noted characteristics of a malignant tumor in the arrangement 
and structure of the cells. 

On May 5, 1930, radium in the form of needles inserted directly into the 
tumor and deep roentgen treatment over three areas on the right side of the neck 
were given. The patient returned for observation on June 11. At that time no 
improvement was noticed, but the application of deep roentgen rays was repeated. 
By July 10, considerable reduction had occurred in the size of both the pharyngeal 
tumor and the mass on the right side of the neck. Radium, which was inserted 
into the tumor, and deep roentgen treatment were given as before. On August 30, 
still further improvement was noted; the pharyngeal tumor had been reduced 
two-thirds since the previous visit. This time the patient was given radium and 
deep roentgen rays as previously. On September 24, the tumor had almost dis- 
appeared, and there was no change in his general condition. At the last visit, in 
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Fig. 1—Plasma cell myeloma. Tissue removed from the pharynx and stained 
with polychrome methylene blue and hematoxylin. The preponderance of cells and 
the scarcity of intercellular structure may be noted. 

















Fig. 2.—Plasma cell myeloma. Tissue removed from the pharynx and stained 
with polychrome methylene blue and hematoxylin. It may be noted that the cells 
are packed closely without any suggestion of orderly arrangement. The appear- 
ance and arrangement of the cells suggest a malignant process. 
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December, 1931, one year and nine months from the time of the original examina- 
tion, the patient was in better condition than at any time since the treatment was 
started. The pharyngeal tumor had disappeared entirely, but there was some 
swelling in the right cervical region, and roentgenograms of the long bones showed 
them to be normal. There was no Bence-Jones protein in the urine. 


CLINICAL SYMPTOMS AND SIGNS OF MULTIPLE MYELOMA 
Multiple myeloma generally occurs in the fourth or fifth decade. 
The most common sites of the lesion are the ribs, sternum, vertebrae, 


skull, femur, pelvis and humerus. Pain and tumor are the most out- 
standing symptoms and signs, and are generally the first noted. Fatal 

















Fig. 3.—Syphilis of the stomach. The tissue was stained with polychrome 
methylene blue and hematoxylin. The illustration is used for comparison. In 
figures 2 and 3 the cells are considered to be plasma cells. The difference in the 
size of the individual cells may be noted. The more definite structure of the cells 
in figure 3 and the definite perivascular arrangement of the cells with a relatively 
large amount of intracellular structure are shown. 


termination in from a few months to four years is the rule. Bence- 
Jones protein is found in the urine in 80 per cent of cases. The blood 
picture is usually not altered except in the later stages, when more or 
less marked secondary anemia may develop. Ewing? described the 
termination of the disease as being marked by anemia, emaciation, diar- 
rhea, dyspnea, paralysis and coma. In our case, as in the cases reported 


> 


1. Ewing, James: Neoplastic Diseases, ed. 3, Philadelphia, W. B. Saunders 
Company, 1928, p. 321. 
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by Jackson, Parker and Bethea,* the patient did not notice symptoms 


except the local swelling and the accompanying difficulty in swallowing. 
Pain did not appear until after skeletal involvement had occurred, and 
there was no Bence-Jones protein in the urine. 


PATHOLOGY 

Multiple myeloma is considered by most writers to be a hypertrophic 
tumor of the hematopoietic system, usually in the bone marrow. 
MacCallum * described two types of myeloma: (1) lymphoid or plasma 
cell myeloma, in which the cells are nongranulating and mononuclear 
with a basophilic protoplasm, and are similar to plasma cells, with which 
they are regarded by most writers as identical, and (2) myeloid 
myeloma, the cells of which have occasionally been demonstrated to be 
myelocytes or even erythroblasts (Ribbert*), but in most cases they 
correspond to myeloblasts. 

There have been two conflicting views regarding the histogenesis of 
the cells of multiple myeloma. Certain observers believe that the cells 
are various forms of plasma cells that are derived from the supporting 
tissue of the blood vessels of the bone marrow, rather than from blood- 
forming cells. The various types of cells they attribute to varying 
grades of anaplasia originating in a single cell. Others believe that the 
cells arise from the blood-forming cells of the marrow, including the 
progenitors of erythrocytes and leukocytes. If multiple myeloma is con- 
sidered as a hypertrophic tumor of the hematopoietic system, each 
myeloma, whether skeletal or extraskeletal, can be considered as a pri- 
mary growth arising in response to the same sort of stimulus. How- 
ever, there are some writers, including Pepper and Pearce,’ who believe 
that extraskeletal growths are examples of true metastasis. 

3roders believes that the pathologic picture in the case we reported 
is that of a malignant plasma cell myeloma, and should be considered 
as such even though there are no demonstrable skeletal lesions. 


PROGNOSIS AND TREATMENT 


Meyerding ° has noted that the condition is generally fatal in from 
a few months to four years. However, Kolodny * expressed the belief 
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that occasionally the prognosis is better than for other malignant tumors. 
He has seen records of patients who lived ten years after the onset of 
the clinical symptoms. Operation is usually impossible or inadvisable 
so that the only alternative is radium or high voltage roentgen rays 
which may bring about temporary, but never complete, cure. 


CASES NOTED IN THE LITERATURE 

Geschickter and Copeland * found 425 cases of multiple myeloma in 
the literature from 1845 to 1928. In 1925, Meyerding reported 13 
cases, which constituted the total number seen at the clinic up to that 
time. In most cases of multiple myeloma the lesions are confined to the 
skeletal system, but it seems that 36 cases have been reported in which 
associated extraskeletal lesions were found in the spleen, liver, supra- 
renal glands, ovaries, meninges or thyroid glands. Schiitz ® and Anders 


and Boston '° 


reported cases in which skeletal lesions were associated 
with involvement of one tonsil. Beck" has recently reported a case of 
plasma cell myeloma that arose from the lower jaw to involve the cheek. 
Kaufmann ** considered a group of benign plasma cell tumors of the 
pharynx under the head of “plasmacellular lymphogranulomatosis or 
plasmocytoma.” These tumors are found almost exclusively in the 
pharynx and are not associated with skeletal lesions. Kusunoki and 
Frank '* described such a plasma cell tumor of the pharynx and cervi- 
cal lymph nodes as “granuloma plasmacellulare.” Ghon and Roman *™ 
mentioned plasma cell leukemia that can be either benign or malignant. 
Jackson, Parker and Bethea recently reported 5 cases of extraskeletal 
plasmocytoma and have shown the relationship of these tumors to 
multiple myeloma. 
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MASTOID OPERATION 


A GLIMPSE INTO ITS HISTORY 


SIR CHARLES BALLANCE, K.C.M.G., LL.D., 


LONDON, ENGLAND 


There is a history in all men’s lives, 
Figuring the nature of the times deceas’d; 
The which observed, a man may prophesy, 
With a near aim, of the main chance of things 
As yet not come to life; which in their seeds 
And weak beginnings lie intreasured.! 


History is as essential to the philosophy of any branch of medicine as 
is actual clinical experience to its successful practice. It is worthy of 
note that history is receiving increasing attention in medical work on 
both general and special subjects. There are now many branches of the 
art of healing, each with an extensive literature of its own; but the origin 
of all is to be found in the works of the great masters of ancient times, 
just as there are many nations in Europe, each with a history of its own, 
that all trace their emergence from barbarism to the influence of the 
civilizations of Greece and Rome. 

Celsus wrote (B. C. 30): 

Though we should not seek to rob our contemporaries of the credit for their 
discoveries or judicious imitations, it is none the less incumbent upon us to refer 
to their proper authors (our predecessors) whatever was more or less clearly 
known to them.? 


Carlyle said: 


The craftsman there, the smith with that metal of his, with these tools, with 
these cunning methods—how little of all he does is properly his work. All past 
inventive men work there with him; as indeed with all of us in all things.® 


The modern operation of deliberately opening the mastoid for the 
cure of aural suppuration and the consequent prevention of intracranial 
complications has been, to borrow a sentence from Macaulay, “within 
the lifetime of a single generation, dimly hinted, boldly propounded, 


defended, systematized and adopted by all reflecting men.” ‘ 


The history, therefore, of the mastoid operation is both instructive 
and interesting to the surgeon of today. 

1, Shakespeare: King Henry IV, pt. 2, scene 1 

2. Celsus: Book II, chap. 14. 

3. Carlyle: The Hero as Poet. 

4. Macaulay: On History. 
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The ancients were cognizant of the dangers of certain diseases of 
the ear. Hippocrates (460-350 B. C.) wrote: 


Acute pain in the ear, with continued strong fever, is to be dreaded, for there 
is danger that the man may become delirious and die. Since, then, this is a 
hazardous spot, one ought to pay particular attention to all these symptoms from 
the commencement. Younger persons die of this disease on the seventh day or 
still earlier, but old persons much later; for the fevers and delirium less frequently 
supervene upon them, and on that account the ears previously come to a suppura- 
tion; but at these periods of life relapses of the disease coming on generally prove 
fatal. Younger persons die before the ear suppurates; only, if white matter run 
from the ear, there may be hopes that a younger person will recover, provided 
any other favourable symptom be continued.® 


Korner, in an interesting address, called attention to the many pas- 
sages in the writings of Hippocrates bearing on aural surgery: 

Although the collection of documents transmitted to us under the name of 
Hippocrates does not contain a connected discussion of otology, such a large num- 
ber of excellent individual observations on ear diseases are deposited therein, that 
the authors of the writings attributed to Hippocrates are recognized as the 
founders of scientific otology. The treatment of acute ear suppurations was by 
no means purely expectant. It was known that such suppurations may become 
chronic; and in one instance, reference is made to a fetid ear suppuration, persisting 
since childhood. In the same place is also found the only distinct mention of an 
involvement of the mastoid process, which betrayed itself through a fistula. Pos- 
sibly, some of the swellings in the environment of the ears were swellings on the 
mastoid process. The hippocratic designation signifies merely a swelling about 
the ear, which in many places undoubtedly means parotitis, especially where epi- 
demics of this disease with testicular metastases are described; but where these 
swellings occur in the course of grave febrile affections and then lead to suppura- 
tion, it often remains doubtful whether the condition was not a disease of the 
mastoid process through a complicating middle ear suppuration. At all events, 
suppurations of head bones were known to the author of the Books on the Diseases. 
Where such suppurations lead to swelling, an incision is made and the bone, after 
thorough cleansing, is scraped down to the diploe. In one such case, it is mentioned 
that the bone suppuration came from above the ear. Fatal brain diseases occurring 
in connection with chronic ear suppurations are repeatedly described. It is not 
specially mentioned whether the observers of such cases regarded the brain disease 
as induced by way of the diseased ear. But it is probable that in these chronic 
cases, as opposed to the acute cases, they interpreted the ear suppuration as the 
primary and the brain disease as the secondary factor: For in the first place, 
several of the corresponding cases concern chronic ear suppurations, existing since 
early childhood; next, the Hippocratic writers were aware that at least the trau- 
matic suppurations of the cranial bones may lead to disease of the brain. However, 
no matter what the interpretation of the origin of these brain diseases may have 
been, their course is described in such a classical and clear manner, that we at 
the present day positively recognize them as cases of intracranial complications 
of ear suppurations. 


5. Hippocrates: The Genuine Works of Hippocrates, translated by Francis 
Adams, London, Sydenham Society’s edition, 1849, vol 1, Injuries of the Head, 


p. 32. 
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A retrospect of the knowledge of the Hippocratic physicians of the diseases of 
the ear reveals an abundance of excellent observations. Without notable anatomic 
and physiologic knowledge and without appropriate methods of examination, 
otology was brought to ihe same scientific level as the other branches of medicine. 
Many a rational and appropriate method of treatment was already practiced by 
the Hippocratic physicians. These achievements of the ancient physicians are 
based on their careful observation, not of the diseased organ alone, but of the entire 
diseased individual.® 

Celsus (B. C. 30) devoted a chapter to diseases of the ear, and 
clearly appreciated their gravity, for he said: 

Ocular affections only injure the eyes, but inflammations and pains of the ears 
lead sometimes to insanity and death. Thus it is necessary to render prompt aid 
at the commencement, lest a greater danger arise.’ 

The collection of writings known as the Hippocratic treatises (corpus 
hippocraticum), which happily survived the wreck of ancient literature, 


not only enables one to form a fairly accurate conception of the practice 


of surgery in that period, but is the foundation of medical literature and 
held undisputed sway for several centuries. To what literature 
Hippocrates may have had access is not known, for pre- Hippocratic Greek 
medical writings have perished. Hippocrates’ * knowledge of the vari- 
eties and clinical signs of injury to the head seems to have been com 
plete, and his method of trephining the skull was not inferior to that 
practiced at the present day. In some cases he recommended the opera- 
tion in order to slacken the tightness of the head, in other words, for 
decompression in cases of inflammation, and to allow the escape of blood 
and matter. There is no doubt that Hippocrates used the trephine and 
that various sizes were available. Milne ® quoted two passages from 
Hippocrates that are quite clear on this point, and another from Celsus 
which gives a description of the instrument and the method of its appli- 
cation and use. From Celsus, who lived in the reign of Tiberius, one 
infers that the brilliant anatomy of the Alexandrian school made for 
good practice in surgery and for advance in sugical diagnosis. He 
described the operation of trephining and expressed the opinion that in 
some cases it must be done even when there is no fracture of the skull: 

It sometimes, though rarely, happens that the bone remains intact, and that, 


owing to a rupture of a vessel of the dura mata, blood is effused beneath the bone, 


6. Korner: Die Ohrenheilkunde des Hippocrates. The lecture was delivered 
in the aural department of the sixty-seventh meeting of German naturalists and 
physicians at Litibeck, in September, 1895. It was published in the form of a 
monograph (Wiesbaden, 1896). See also Littré: Epidémiques d’Hippocrate, vol. 5. 

7. Celsus: Book VI, chap. 7. 

8. Hippocrates: The Genuine Works of Hippocrates, translated by Francis 
Adams, 1849, vol. 1, Injuries of the Head, p. 421. 

9. Milne, J. S.: Surgical Instruments in Greek and Roman Times, New York, 
Oxford University Press, 1907, p. 131. 
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and there coagulates and causes great pain and dimness of vision. Nearly always 
the pain is over the site of the clot, and here the bone should be trephined.1° 


It has been seen that these great surgeons, Hippocrates and Celsus, 
recognized the danger of aural suppuration. The foregoing extracts 
from their writings reveal, in dim outline perhaps, what manner of 
surgeons they were. I do not doubt that, when they were confronted 
with an abscess over the mastoid process, a free incision was made, 
and that in some cases diseased or dead bone was removed. 

It is of surprising interest to note that thousands of years before 
trephining was deliberately employed in the treatment for organic 
diseases of the brain, a decompressive craniectomy was performed in 
many parts of the world as a therapeutic measure for pain in the head, 
for fits, for insanity (the Biblical disease “possessed of the devil’) 
and for fracture of the skull.1‘ Yet there is a curious absence of evi- 
dence, in the known prehistoric skulls, of suppurative disease of the 
temporal bone or of temporal bones that have been operated 
on. Perhaps the habits of the people and the open-air life that they 
led made suppuration of the mastoid less common than it is now. In 
Egypt the fashion of digging up Pharaohs has flourished to such an 
extent that it may, in a minor way, explain the absence in the findings 
of trephined skulls, for no Egyptian surgeon would have been brave 
enough to trephine a Pharaoh. Dr. Roy Moodie ** of Santa Monica, 
Calif., figured a prehistoric fragment of skull from Peru. It showed 
a large retro-auricular opening in the mastoid process, evidently caused 
by long-standing suppurative disease.’* In the same paper, Moodie 
gave illustrations from the same source of tuberculous disease of the 
spine. There is only one prehistoric temporal bone in the Hunterian 
Museum of the Royal College of Surgeons that exhibits the effects 
of mastoiditis, and none showing any operative procedure. 

The following legend is taken from the catalog of the Hunterian 
Museum. 

Nubian Collections —182 A: A Skull. On the right side there is an extensive 
defect in the mastoid portion of the temporal bone, involving the jugular process 
of the occipital, and due to disease arising in the middle ear; the continuity of the 
groove for the lateral sinus is destroyed. The surfaces of the bone where this is 
destroyed, and around the defect show all the marks of the destruction having 
taken place during life, and of having been due to an inflammatory disease, there 


10. Celsus: Book VIII, chap. 4. 

11. Ballance: A Glimpse into the History of the Surgery of the Brain, New 
York, The Macmillan Company, 1922. 

12. Moodie, Roy: Mastoiditis in Pre-Columbian Peru, Ann. M. Hist. 9:357, 
1927. 

13. Dr. Roy Moodie in a letter dated Nov. 10, 1931, wrote: “I have seen no 
other prehistoric temporal bone, exhibiting evidence of antral suppuration or opera- 





tive procedure.” 
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Fig. 1.—A, outer aspect of left side of skull. Photograph taken at right angles 
to the sagittal plane. 8B, outer aspect of right side of skull. The skull is slightly 
tilted, the photograph being taken about 20 degrees from the sagittal plane, so as to 
show more clearly the destruction of bone caused by the suppurative process. 
Figures 1 and 2 are photographs taken of a skull in the Hunterian Museum of the 
Royal College of Surgeons by permission of Sir Arthur Keith. 
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being a new formation of osseous tissue evident in these different positions. The 
right ramus of the lower jaw has been involved in an extension of the inflammatory 
process, but the temporo-maxillary articulation is intact. Upper Egypt. Earliest 
known pre-dynastic; about 4000 B.C. 

The carious erosion of the tympano-antral cavities, the partial 
destruction of the mastoid process and the perforation of the skull 
involving the sigmoid sinus groove allow a clear picture to be visualized 
of the course of the disease during life: 1. Long-continued aural sup- 
puration which spread backward to the sinus groove. 2. The onset of 
lateral sinus pyemia complicated possibly also by cerebellar abscess. 


The earliest suggestion for opening the mastoid by operation is found 


in the writings of Jean Riolan (1649). He recommended perforation of 


the mastoid in eustachian obstruction.‘* He had possibly also an 





Fig. 2.—A, inner aspect of left side of skull, showing the posterior surface of 
the petrous bone and the sinus groove. The photograph was taken at right angles 
to the median plane. [’, aquaeductus vestibuli. 8B inner aspect of right side of 
skull. The posterior part of the skull has been taken away. The photograph was 
taken at right angles to the posterior surface of the petrous bone. It appears that 
the disease did not penetrate into the internal ear. There is no sign of erosion of 
bone at the internal auditory meatus or at the aquaeductus vestibuli (V) (saccus 


endolymphaticus ). 


idea of opening the mastoid by means of a sharp instrument for the 
evacuation of pus: 

If an intolerable, inflammatory and pulsating pain occupies the hinder parts of 
the head, and the matter flows thither and there stops, the pain abiding, it will 
be safe to bore a hole in the hinder part of the head, that egress may be given 
to the quittor; when no great danger is likely to follow the operation.'® 


14. Riolan, J., Jr.: Opera anatomica, Lugd. Bat., A. Wyngaerden, 1649. 

15. Riolan, J., Jr.: A Sure Guide or the Best and Nearest Way to Physick 
and Chyrurgery, translated by Nicholas Culpepper, ed. 3, London, G. Sawbridge, 
1671, book 4, chap. 5. 
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The question is, does this paragraph refer to a mastoid operation? 
Meyer stated: “It may well be doubted if this recommendation of 
Riolan had any influence in bringing about the performance of the 


mastoid operation.” ** 

The revival in the sixteenth century of systematic anatomic study, 
which had remained almost in abeyance since the time of Herophilus 
(B. C. 285), is marked with the names of Vesalius, Eustachius and Fal- 
lopius, who all paid great attention to the anatomy of the ear. In the 
seventeenth and eighteenth centuries, the brilliant work of the great 
Italian anatomical school added greatly to the knowledge of the anatomy 
and diseases of the ear. Valsalva, Morgagni and Scarpa were the most 
distinguished of its professors. Following the labors of the great 
anatomist-surgeons some attempts were made at surgical treatment. 
Progress in surgical treatment demands not only a knowledge of anat- 
omy, but also a clear understanding of the intimate nature of disease. 
In these essential preliminaries the surgeon was, as yet, but dimly grop- 
ing his way. 

Jean Louis Petit (died in 1750), an observant and thoughtful French 
surgeon and emeritus professor of surgery in the University of Paris, 
performed the first successful mastoid operation for suppurative dis- 
sase.’* He fitted himself for the task by a study of the anatomy and 
pathology of the temporal bone. He considered cases of suppurative 
mastoid disease in the light of his experience in general surgery. His 
observations on the subject show that he clearly appreciated the reasons 
why operation was necessary, and that the operation he recommended 
and performed was no mere following up of a preexisting carious track, 
but a deliberate opening of the bone to seek for and to evacuate pus. 
Petit wrote : 

The pus is situated in bony cavities, whose walls cannot collapse; it lodges 
there, gives rise to caries of the bone, and this caries cannot be reached by any 
topical application. Purulent collections bring about death by destroying some 
structure necessary to life, or because the pus, being abundant and not let out in 
time, is reabsorbed into the blood and causes rigors, fever and purulent deposits 
in certain of the viscera. These abscesses may persist for a long time before 
reaching a stage in which they cause death: but from the very first days of their 
formation they ought to be opened. We ought not to wait till the pus has des- 
troyed the bone, for the patient is always in danger, not only because of the pus 
which does not escape, but because of the accidents that may supervene, and render 
the disease infinitely complicated and fatal.'§ 


16. Meyer: Handb. d. Ohrenh. 2:878, 1893. 

17. Garrison stated (Introduction to the History of Medicine, ed. 4, 1929, p. 352) 
that the operation was done in 1736. Petit: Traité des maladies chirurgicales, 
l’ané, 1790, vol. 1, 189. 

18. Petit, Jean Louis: Traité des maladies chirurgicales, Paris, Meguignon 
l’ainé, 1790, vol. 1, p. 189. 
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A new and revised edition of Petit’s works was published in 1790, 
long after his death. His surgical experiences were possibly unknown 
to his contemporaries. His appreciation of the pathologic condition 
accounting for the danger of the disease and his clear advocacy of 
operation on true surgical principles, even in the absence of external 
signs of mastoid inflammation, deserve more recognition than they have 


hitherto received. 

Jasser (1776), a Prussian army surgeon, examined a recruit suf- 
fering from an offensive discharge of long-standing from both ears 
and deafness. The colonel of the regiment refused to have the man 
treated; he raised his stick and assured the recruit that that was the 
true means by which the hearing would be restored and the discharge 
driven away. Subsequently the man was in the hospital on several 
occasions with fever and violent pain. He was bled, purged, blistered 
and leeched. The discharge was so free that it ran down the neck. At 
last a swelling appeared over the mastoid. This was incised down to the 
bone. A probe was passed through an opening in the bone for some 
distance. The nozzle of a syringe was inserted into the opening in the 
bone. On syringing, the fluid streamed out of the nose, which alarmed 
Jasser; but the patient exclaimed: “God be thanked for ever! My 
earache is going.” After this operation, the recruit slept for ten hours. 
The wound healed in three weeks.’® 

Wilde (1853) of Dublin never operated on the bone. He wrote: 


As the success attending this procedure must be very doubtful, and the hazard 
very great, it is never resorted to in the present day. 


Even his classic incision is recommended only 


should the mastoid process, or the parts covering it, become engaged, and 
the methods already recommended fail to give relief. So long as otorrhoea is 
present, we can never tell how, when or where it will end, or to what it may lead.?° 


Toynbee (1860) was named by Schwartze as the founder of the 
pathologic anatomy of the ear. His collection of more than 800 speci- 
mens is in the Hunterian Museum of the Royal College of Surgeons. 
Schwartze ** also made important contributions of his own to the 
pathology of aural disease. Toynbee wrote: 

Perforation of the mastoid process suggests itself, and the operation may, 


doubtless, be performed in those cases where the matter is pent up in the cavity 
of the ear, and is causing such urgent and severe symptoms as are likely, if not 


19. The original account of the case is in Schmucker, J. L.: Vermischte chirur- 
gische Schriften, Berlin, F. Nicolai, 1782, vol. 3, p. 113. 

20. Wilde, W. R. W.: Aural Surgery, Philadelphia, Blanchard & Lea, 1853, 
pp. 19 and 237. 

21. Schwartze: The Pathological Anatomy of the Ear, translated by Orne 
Green, Boston, Houghton, Osgood & Co., 1878. 
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relieved, to terminate in death. I have never performed the operation, but I 
should not scruple to do so in a case where the life of the patient was threatened.?* 


Eugéne Sue said: 
For him who knows how to read therein, the dead body is a book in which he 
learns how to save human lives.2% 


When accurate clinical observation was combined with the systematic 
study of morbid anatomy, more light was thrown on disease of the 
temporal bone and its consequences than had been reaped in the course 
of centuries by clinical observation without the aid of postmortem 
examinations. This phase of the development of the surgery of the ear 
was brought to the front by the writings of Wilde and Toynbee, and 
met with widespread approbation. Of Toynbee, Stern said: 

He gathered together the scattered building stones of pathologic anatomy, 


which at that time existed, and founded and raised thereon the anatomic and 
pathologic edifice in which otology still has its dwelling.?4 


Of Wilde, Stern wrote: 


Much more of a clinician than an anatomist, he was a master of the most 
minute and honest observation, and with it a man who, in an often marvelous way, 
from the details grasped the whole.?5 


It is clear that neither Wilde nor Toynbee ever contemplated opening 
the mastoid for the arrest or removal of disease of the bone, but that 
they entertained the idea of operating only in the presence of symptoms 
immediately threatening the life of the patient. Neither of them had 
grasped the significance of the writings of Petit. 

In striking contrast to the views of Wilde and Toynbee on the 
question of opening the mastoid is the forcible and rational advocacy 
of the operation by a French surgeon of the same period. Forget,*® 
professor of surgery in the Faculty of Medicine of Strasbourg, writing 
on the subject in 1860, related the case of a boy from whom a large 
sequestrum was removed and in whom recovery took place with some 


degree of preservation of hearing. In commenting on the case, Forget 
said : 


Whenever there is suppuration, there is danger of further consequences; the 
rule is that pus should always be evacuated. . . . But why should a precept 
that is accepted as a law in general treatment allow of any exception when we 
have to do with suppurative osteitis of the auricular cavities, that is, with a disease, 
the anatomic lesions of which may have the most disastrous consequences, not only 
for the function of the organ concerned, but also for the very life of the patient.27 


. Toynbee: Diseases of the Ear, Hinton’s edition, 1868, p. 341. 

. Sue, Eugéne: Les mystéres de Paris, 1842-1843. 

. Stern, in Jacobson and Blau: Encyklopaidie der Ohrenheilkunde, Leipzig, 
. W. Vogel, 1900, p. 154. 

. Stern, in Jacobson and Blau (footnote 24, p. 159). 

. In early life Forget was a naval surgeon stationed at Rochefort. 

. Forget: Union méd. 6:193 (May 1) 1860. 
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The revival of the operation and the development of a scientific plan 
for carrying it out, in place of the more or less haphazard measures 
previously adopted, is, in the main, the result of the labors, both clin- 
ical and pathologic, of German surgeons. The modern operation was 
slowly evolved from the earlier successes obtained in acute cases 
by cautiously following up the indications of disease of the bone found 
in making Wilde’s incision. 

In 1861 von Troéltsch (of Wurzburg) ** published a remarkable 
paper. The observations of this surgeon show that he was fully cogni- 
zant of the surgical principles on which the operation should be 


performed. 


One of the fundamental principles of surgery, which is slowly gaining ground 
in internal medicine as well, demands that every collection of pus in the tissues 
shall be evacuated externally as soon and as completely as possible. In this way 
alone can damage to neighbouring structures, gravitation abscesses and extension 
of inflammation be avoided. The more highly organized the tissue, and the more 
important the locality in which such suppurations occur, the more imperative does 
this rule become, and the more conscientiously must it be carried out. I know of 
scarcely a part of the human organism that, in all directions, is so surrounded by 
important parts and organs, and in which accumulations of pus should be so care- 
fully avoided, as is the case with the middle ear. Closed in on one side by a 
yielding wall, the drum membrane, and provided with an unusually narrow and, 
during inflammatory states, generally obstructed emissary canal the eustachian 
tube, its bony walls border on every side on formations whose participation in the 
inflammation is tnost greatly to be feared. While the drum and mastoid process 
are separated from the dura mater and brain above by an exceedingly thin layer 
of bone, and the internal carotid from the mucous membrane simply by a thin, 
often defective, bony plate, the jugular vein, with its bulb, lies closely under the 
thin mucous membrane of the floor of the cavity, and the labyrinth wall itself 
offers only a slight opposition to the extension of the process to the inner ear, and 
thence through the porus acusticus internus to the meninges; and further the sinus 
lateralis is placed on the posterior surface of the mastoid process, and all the parts 
are either formed or surrounded by diploetic spaces, in which blood clots easily 
arise, and thus establish the conditions necessary for secondary thrombosis in the 
neighboring venous channels. But also, quite apart from the fact that collections 
of pus in the middle ear threaten the health and even the life of the patient with 
most serious dangers, the integrity of one of the most important of the senses, 
that of hearing, which is so frequently irremediably damaged or even destroyed 
in this way, is always a matter of anxiety in these circumstances. . . . Why 
do we not seek to act here as we would do in less dangerous situations, and by 
providing free exit for the pus check all further damage and destruction? 29 


28. An admirable appreciation of the life and labors of von Tréltsch was pub- 
lished by Prof. Dr. Kirchner of Wurzburg (Arch. f. Ohrenh. 76:231, 1908). 

29. von Tréltsch: Virchows Arch. f. path. Anat. 21:295, 1861. See also Allen’s 
monograph on the mastoid operation. Von Trdéltsch’s first operation on the mastoid 
was in 1858. 
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Jacoby (1869), a general surgeon of Breslau, in a paper based on 
some published cases of Schwartze and one of his own, wrote: 


3ut how should we act in cases like the one I have related? *° Should we say 
that our experience is not yet ripe enough to enable us to decide? Considerations 
of humanity do not permit this. The rather does it seem to me that perforation 
of the mastoid is also indicated in doubtful cases of this kind as soon as it is 
evident that appropriate antiphlogistic treatment has failed to bring about at least 
partial abatement of the disease, manifested indisputably by a diminution of the 
objective signs. For the danger or the difficulty attending operation seems very 
slight when compared with the disastrous consequences of suppurative thrombosis, 
of suppurative meningitis, of destruction of the labyrinth, of erosion of great vessels 
and such like; while the beneficial effect of an operation performed at the right 
time is almost indisputable. No one who reads the account of Kessel’s *! first case 
can help being convinced of the practical importance of my view that operation 
should be done earlier. In the cases under consideration with but slight local 
symptoms it is by no means permissible to wait for urgent symptoms, brain symp- 
toms for example. In a not inconsiderable number of cases the operation is to 
be regarded as a life-saving procedure.*? 


The last of Jacoby’s conclusions is: 


The operation is indicated and should be performed whenever chronic middle 
ear suppuration persists in spite of the best treatment. From a passage in von 
Trdltsch’s book and from a letter that Schwartze wrote to me, I infer that they 
both entertain the conviction that before long the operation of perforation of the 
mastoid will be adopted as the treatment for obstinate middle ear suppuration. 


Schwartze wrote: “Aural suppuration when due to bone disease 
is not amenable to the methods of treatment now in vogue.” 

Though Jacoby clearly appreciated the position that operation should 
take in the treatment for aural suppuration, all that he did was to 
make an opening into the antrum with a drill. At this time no sys- 
tematic plan of operation for chronic disease had been evolved. The 
object of the operation was deemed to have been attained as soon as 
pus freely escaped from the wound in the bone. 

In spite, however, of the recorded successes in the hands of both 
European and American surgeons, and of the forcible writings of von 
Troltsch and Jacoby, the operation was still condemned by the leading 
surgeons of the day, and the statement of Grunert ** that “when 
Schwartze entered the lists, he found no ready prepared field before 

30. The patient, a woman, aged 24, had acute otitis. Two months later she 
was seen by Jacoby, who at once made Wilde’s incision. One month afterward, 
the mastoid bone was perforated by a drill; pus flowed from the opening. The 
patient recovered. 

31. Kessel: Arch. f. Ohrenh. 4:57, 1869. (A man, aged 25, died of sinus 
pyemia after eleven years of purulent otorrhea.) 

32. Jacoby: Perforation of the Mastoid Process; A Contribution to the Sur- 
gical Treatment for Ear Diseases, Arch. f. Ohrenh. 4:212, 1869. 


33. Grunert, in Jacobson and Blau (footnote 24, p. 222). 
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him on which it was merely necessary to continue the work” is a close 
approximation to the truth. It is, however, evident that von Troltsch, 
Jacoby and Schwartze were all working at the subject at the same time 
and that each one was acquainted with the work of the others ; probably 
they were in direct communication. Indeed, it may be, that von Troltsch 
and Jacoby had some share in defining the plan of operation that came 
to be known as “Schwartze’s.” 

Schwartze’s first operation for acute mastoiditis was performed in 
1863. 

The scientific insight and work of Schwartze and his assistant 
Eysell,** of Halle, resulted in the first systematic account of the opera- 
tion as a scientific procedure to be performed on a definite plan and under 
definite conditions. Schwartze’s original operation was to make a wide 
opening into the antrum so as to form a counter opening through which 
the middle ear could be irrigated, the fluid flowing from the operative 
wound Ly way of the antrum and tympanum and out through the meatus. 
The posterior wall of the osseous meatus was carefully preserved. 
Schwartze at first used a perforator or trephine, but soon discarded these 
and operated with chisel or gouge and hammer. 

Experience soon demonstrated the value of Schwartze’s operation, 
but no long time elapsed before it was seen that it was much less 
valuable in chronic than in acute cases as a means of insuring definite 
healing. 

The following paragraphs are taken from the classic writings of 
Schwartze: 

1. The findings of pathologic anatomy rendered it very probable that the opera- 
tion would be beneficial in many cases of aural suppuration. From various clinics 
and in rapid succession, numerous cases were published in which the operation 
proved valuable, often actually life-saving in purulent inflammations of the middle 
ear, usually with caries of the mastoid process. At the present time (1873), it is 
fairly generally accepted that the operation meets a vital indication, as soon as 
serious trouble and life-endangering symptoms supervene in pus collection in the 
bone cells of the mastoid process. 

Recently J. Gruber (Lehrbuch der Ohrenheilkunde, 1870, Ist Edit., p. 549) 
wishes to restrict the operative indication to those cases in which a considerable 
bulging of the mastoid process is present; but I am convinced that this is a 
dangerous and objectionable restriction of the operation. Although there is no 
doubt as to the diagnosis in such cases the operation is apt to come too late and 
can no longer prevent the fatal outcome if one delays until the bone presents a 
distinct bulging. 

Von Tréltsch has endeavored to point out, on anatomic grounds, that we possess 
no more efficient measure than the surgical opening of the mastoid process, in 
obstinate otorrheas, even when for the time being no cerebral symptoms are in 
evidence and the mastoid process does not appear externally diseased. Experience 





34. Schwartze and Eysell: Ueber die kiinstliche Eroffnung des Wartzenfort- 
satzes, Arch. f. Ohrenh. 7:159, 1873. 
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has taught that an apparently insignificant otorrhea often leads to death, its starting 
point usually being situated in a collection and inspissation of secretion in the bone 
cells behind and above the tympanic cavity.*® 


2. Anatomic variations and the diversity of pathologic changes met with render 
the operative opening of the mastoid process by no means an easy operation, 
because it cannot be performed according to a definite schedule. It is therefore 
urgently advisable that no one should approach this operation without having 
secured the necessary accurate knowledge of the field of operation, by means of 
anatomic dissections and experimental operations on the cadaver. It is often not 
until the operation is in progress that it becomes clear which route is to be followed 
and what has to be done. The result of the operation therefore often depends upon 
changes which previously could not be definitely foreseen. This is especially true 
for anatomical variations in the structure of the mastoid process.®® 


Schwartze proceeded very slowly, step by step; the indications 
became progressively extended, and finally he came to sanction, in cer- 
tain circumstances, also the prophylactic opening of the mastoid process 
in the presence of incurable otorrhea. His case reports show that it is 
possible, through opening the mastoid process, to accomplish a com- 
plete and permanent cure in the gravest and most protracted cases of 
caries of the temporal bone, even when the petrous portion is involved 
in the carious destruction ; so that not only is the direct danger to life 
thereby definitely removed, but general diseases (such as pulmonary 
consumption, unless too far advanced), which are so often indirect 
sequelae of the bone disease, also disappear. 


3. Operative opening of the mastoid process is indicated as a prophylactic oper- 
ation against fatal sequelae of incurable purulent suppurations of the middle ear, 
even when there are no inflammatory phenomena of the mastoid process and no 
other signs of retention of pus in the middle ear (pain, fever), except offensive 
odor of the pus, persisting obstinately in spite of careful cleansing and disinfection 
by way of the auditory meatus and the eustachian tube. The mastoid antrum is 
here opened and kept open for a long time only for the purpose of permitting 
irrigation of the middle ear from behind. The findings in numerous autopsies 
have taught that necrotic caries in the mastoid process may persist for years with 
an entirely preserved or sclerotic corticalis, and with a completely unchanged 
condition of the cutaneous covering, namely when the purulent secretion finds suffi- 
cient drainage toward the tympanic cavity and the auditory meatus or the 
eustachian tube. In these circumstances, small carious gaps may be present in the 
corticalis with an unchanged condition of the cutaneous covering, without the pal- 
pating finger revealing their existence.%7 

4. The paper published by the author (Schwartze) in collaboration with Dr. 
Eysell, in the Archiv fiir Ohrenheilkunde 7:157, 1873, emphasized the dangerous 
and objectionable features of the drilling operation and recommended the perform- 
ance of the operation with chisel and hammer as alone correct and reliable. Fur- 


35. Schwartze: Arch. f. Ohrenh. 7:157, 1873. 
36. Schwartze: Surgical Diseases of the Ear, Deutsche Ztschr. f. Chir., 1884. 
37. Schwartze: Indications for Opening the Mastoid, in Lehrbuch der chirur- 
gischen Krankheiten des Ohres, ed. 1, Stuttgart, 1885, chap. 14. 
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ther investigations and publications followed, at first mostly relating to anatomy, 
that essentially confirmed the results of Schwartze’s investigations.®% 

After a long quiescent period the subject was brought prominently 
into notice by papers read before the German Surgical Society, notably 
by Kiister, a general surgeon of Berlin, and von Bergmann, an emeritus 
professor of surgery in the University of Berlin, in the winter of 1888- 
1889. The title of Kiister’s (1889) paper was “The Treatment of 
Suppuration in Rigid-Walled Cavities.” 

To Schwartze belongs the great credit of having, with full resolution, pointed 
out the way which formerly had only exceptionally and with hesitation been entered 
on. I cannot contend that the method of Schwartze, which is employed by the 
majority of aural surgeons, fulfils surgical indications in chronic middle ear sup- 
puration.39 
Again Kuster wrote: 

The simple opening of the antrum could have but a limited influence on sup- 
puration of the middle ear. The rational treatment must be based on the surgical 
principle that a diseased bony cavity should be opened up extensively, all diseased 
tissue removed, and the source of the suppuration brought clearly to the light. 


The pus must nowhere be hindered in its outflow. Only when this is done are the 
surgical requirements fulfilled.39 


In pursuit of these aims, Kiister removed the posterior wall of the 
osseous meatus. 


The following are further sentences from Kiister’s paper : 


When softened bone is found under the corticalis, it is dug out with a sharp 
curet until healthy bone appears round about. If the corticalis becomes under- 
mined, its overhanging edge is ablated until everywhere a gradually deepening 
fossa has been created; it is only in this way that a regular survey of the field of 
operation is possible. 

The operation is terminated with this wide removal of the bone; the middle ear 
suppuration is certainly extinguished as soon as every remnant of the pathologic 
focus has been removed. In the presence of very hard, sclerotic bone, the operation 
differs from the foregoing procedure only in so far as that here the systematic 
removal of the posterior wall of the bony auditory meatus is indicated from the 
start. When a portion of the tympanic membrane and the auditory ossicles are 
still preserved, the auditory meatus will have to be opened as closely to the 
tympanic membrane as possible. In these milder cases, Kiister usually places a 
drain through the auditory meatus, one end of which emerges from the wound, the 
other from the external ear. When the tympanic cavity is filled with granulations, 
when the tympanic membrane and the auditory ossicles are entirely or for the most 
part lost, Ktister endeavors to expose the middle ear, in order to be able to remove 
everything pathologic with the sharp curet under the guidance of the eye. Next 
either a drain is again passed through the ear, or the deep wound in the bone is 
packed with iodoform gauze after a single thorough disinfection. The results 
obtained for ten years with this procedure Kiister thinks worthy of attention. 


38. Schwartze: Historical Data, in Lehrbuch der chirurgischen Krankheiten 
des Ohres, ed. 1, Stuttgart, 1885, chap. 14. 


39. Kiister: Deutsche med. Wchnschr., 1889, nos. 10 et seq. 
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Von Bergmann’s *° paper was based on a case of abscess of the 
temporosphenoidal lobe from aural disease. The patient was a man, 
aged 29, who had had otorrhea on the right side for fourteen years. 
Cerebral symptoms had been present for four weeks before he was seen 


by von Bergmann. Vomiting, fever, a slow pulse rate and motor and 


sensory paralysis on the contralateral side led to the diagnosis of abscess 
of the brain, while the ipsolateral facial palsy was attributed to the 
disease of the bone. The temporosphenoidal abscess was successfully 
drained. The patient made a good recovery but the local disease of the 
bone persisted. This was dealt with later by the removal of the upper 
and posterior wall of the osseous meatus. 

The following is an extract from von Bergmann’s paper: 


Attention is called to the remarkable results of modern otology, especially the 
great importance of Schwartze’s operation on the mastoid process, since Wilde’s 
incision has been replaced by the opening of the cells of the mastoid process and 
of the antrum. 


Von Bergmann continued as follows: 


In 1879, I removed a bullet that was impacted in the depth of the bony auditory 
meatus—causing acute suppuration with a high fever, headache, status typhosus 
and vomiting—in such a way that I cut away the upper and posterior wall of the 
external auditory meatus. 

Last year I successfully operated on a patient, 29 years of age, for abscess of 
the temporal lobe. A purulent discharge from the right ear had been present 
since the age of 15 years. Although the otorrhea had improved during the treat- 
ment of the trephining wound the suppuration still persisted and after the patient 
had been freed from the abscess of the brain, I was greatly interested in curing 
also the aural disease, which undoubtedly had been the cause of the dangerous 
disease of the brain. I therefore proceeded to the exposure of the external 
auditory meatus, and cut away its upper and posterior wall (thus removing the 
outer attic wall) with wide opening of the cells of the mastoid process, precisely 
in the manner previously described. The wound was first packed with iodoform 
gauze and the tampon was left in place for two days. Then a drainage tube was 
passed into the depth of the curetted tympanic cavity. As the retro-auricular 
wound became more and more filled with granulations, the tube was replaced by 
tubes of progressively smaller caliber. Finally, the drainage tube was entirely 
omitted, about six weeks after the operation. When von Bergmann presented his 
patient before the Berlin Medical Society, the wound had healed and the suppura- 
tion had ceased; the cotton plug, which the patient had worn in his ear for twenty- 
four hours, was dry. (Presentation of patient before the Berlin Medical Society, 
December, 1888.) 


Kiister was the first to remove the posterior wall of the osseous 
meatus, and von Bergmann was the first to take away the outer osseous 


40. von Bergmann, E.: Berl. klin. Wchnschr. 35:1054, 1888. Die chirurgische 
Behandlung von Hirnkrankheiten, ed. 3, Berlin, A. Hirschwald, 1899, p. 520. 
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wall of the attic. In this manner the various cavities in the temporal 
bone—antrum, attic, tympanum and meatus—were made into one cavity, 
and the principles of surgery with regard to suppuration in rigid wall 
cavities were at last fulfilled. 

Politzer * wrote, in 1913, a concise account of the history of the 
operation. The following is an abstract, describing the Kuster-von 
Bergmann advances in the method of operation: 


In chronic suppurations of the middle ear, the surgical opening of the mastoid 
process in the first few years after the inauguration of the mastoid operation by 
Schwartze was performed chiefly in the acute inflammations in the mastoid process 
and in carious fistula formation in the environment of the ear. Later on, the 
operative indication was extended also to cases of obstinate, offensive suppurations of 
the middle ear and to the onset of complicating symptoms. Here the exposure 
of the antrum was regarded as obvious, because a thorough antiseptic irrigation 
of the middle ear was rendered possible only through the creation of a direct 
communication between the mastoid process and the tympanic cavity. The results 
of the typical operation according to Schwartze in chronic cases remained greatly 
inferior to those obtained in acute mastoiditis. The typical opening of the antrum, 
in chronic suppurations of the middle ear, as practiced through several decades by 
otologic surgeons, was found to be insufficient, on the basis of diverse experiences, 
as the disease of the mastoid process was often complicated by caries of the tym- 
panic walls, of the auditory ossicles and of the bony auditory meatus, so that a 
permanent cure through the exposure of the antrum was accordingly excluded. 
The year 1889 signifies in this direction an undreamt-of revolution for otologic 
surgery, through the inauguration of the operative exposure of the middle ear 
spaces, for which the designation the “radical operation” has been accepted in 
otology. The impetus was given through the removal of the posterior bony 
auditory meatus wall, first postulated by Ktister, for the exposure of the pus focus 
in the middle ear. Kiister is therefore entitled to credit for having started the 
subsequently improved methods of the radical operation. Still in the same year, 
Kiister’s idea underwent an extension through von Bergmann, who, after removing 
in layers the upper and posterior bony auditory meatus wall, penetrated as far as 
the tympanic cavity, thus being the first to remove the external attic wall. The 
Kiister-von Bergmann radical operation underwent a modification through Zaufal 
and Stacke. Zaufal, like von Bergmann, for the purpose of exposing the middle 
ear spaces removed the external attic wall, following Kiister’s method of ablation 
of the posterior upper bony auditory meatus wall. His modification consisted in 
this, that after the typical Schwartze operation, he pushed one branch of Luer’s 
forceps into the external auditory meatus and the other through the operative 
cavity into the tympanic cavity, and through a single closure of the forceps detached 
the posterior upper auditory meatus wall together with the external attic wall 
and the malleus and incus. Stacke, after detaching the concha and the cartilaginous 
membranous meatus, removed in the first place the external attic wall in order to 
open from thence the antrum, through ablation of the internal segment of the bony 
meatus wall. The operative exposure of the middle ear spaces has been repeatedly 
modified and improved in the course of years. 


41. Politzer: Geschichte der Ohrenheilkunde, Stuttgart, Ferdinand Enke, 1913, 
vol. 2, p. 132. 
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Zaufal, of Prague, published a paper on “The History and Technique 
of the Operative Exposure of the Middle Ear Cavities” in 1894, but he 
had written on the subject in 1890.*? He said: 


I was led to my method of operation by Kiister’s publication. From him I 
adopted the removal of the posterior wall of the bony meatus, and the principle 
of the free exposure of the disease. 


Zaufal described the operation under seven heads or stages: The third 
stage consisted of the removal of the whole posterior wall of the bony 
meatus (Kiister). The fourth stage consisted of the removal of the 
pars epitympanica (von Bergmann). He cut away the upper and pos- 
terior wall of the membranous meatus. Later he adopted the plan of 
dealing with the membranous meatus designed by Korner.** Except 
in regard to the treatment of the membranous meatus, he does not seem 
to have materially modified the operation. It was Kiister’s insight into 
the surgical problem that would appear to have vivified the thought and 
operations of Zaufal, but the pupil was worthy of the master. 

Zaufal, in operating, worked forward from the antrum to the attic. 
This operation for chronic disease may, therefore, be termed the 
Schwartze-Zaufal operation. 


Stacke (1889, 1891 and 1897) of Erfurt, wrote: 


Otology is an offshoot of surgery, and only in close adherence to it and in true 
and conscientious observance of its principles is success to be sought for and to 
be found. The most important principle is the care for free unhindered spontaneous 
drainage. Incomplete drainage, and as a consequence, further and deeper disease 
of the bone, is the cause of the difficulty in the healing of suppurations of the middle 
ear. Every polyp, every granulation, is just as suspicious as constant fetor, head- 
ache and inflammatory swelling of the meatus, and should call for the most careful 
examination with the sound, as by far the largest number of chronic suppurations 
of the middle ear are complicated with bone disease, and it is just such cases in 
which lethal complications so often arise, and that therefore require early and 
energetic surgical treatment. 

Besides such cases (cases with complications) there are, however, many in 
which chronic suppuration of the middle ear extends to, or even has its primary 
seat in, the accessory cavities of the middle ear which have never manifested any 
sign of inflammation in the mastoid or in the meatus, but yet never heal without 
the operative exposure of the middle ear cavities. Just as the greater number of 
suppurations of the maxillary and frontal sinuses give rise to no external signs 
whatever and are only recognized by thorough nasal examination including trans- 
illumination and exploratory puncture so it is with this class of chronic suppura- 
tion of the middle ear. 


42. Zaufal: Arch. f. Ohrenh. 42:33, 1890. 
43. This paper deals only with the history of the operation on the bone. Fur- 
ther information on the history of the method for dealing with the posterior wall 
of the membranous meatus and of the history of epithelial grafting of the raw 
bone wound will be found in Ballance: Surgery of the Temporal Bone, New York, 
The Macmillan Company, 1920, vol. 1, chap. 6. 
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I have often been astounded to hear of patients being for years submitted to 
operations for removing polypi, while all the time these ever recurring polypi, 
springing from the posterior wall of the meatus, showed the typical character of 
bone granulations. The probe passing through them would go deep into the antrum 
and here strike bare bone, so that this first examination would at once show the 
presence of caries of the mastoid, and the carious or necrotic destruction of the 
inner part of the posterior superior wall of the bony meatus, and thereby demon- 
strate that only a thorough bone operation could bring about healing. . . . Such 
an observer overlooks the caries, and is astonished that the case is declared by 
another specialist to require operation. He will then say of the latter: “So and 
so operates too often, he operates on patients who would get well without any 
operation.” 

The indications for the radical operation may be briefly stated. The radical 
operation is indicated as soon as the diagnosis of chronic, otherwise incurable 
suppuration in either of the three cavities—tympanum, attic or antrum—is estab- 
lished, whether it is due to caries, tuberculous osteitis, cholesteatoma, necrosis or 
empyema, with more or less extensively diseased walls. . . . A great responsi- 
bility will lie on the physician who, in cases of otherwise incurable chronic sup- 
puration of the ear, advises against the performance of any operation.‘ 


There is no fundamental difference between the operations of Stacke 
and of Zaufal except that Stacke worked backward from the attic to the 
antrum. This plan may be necessary in a patient with a forward-lying 
sinus, but it is a mistake not to choose the easier operation in ordinary 
cases. Stacke’s method of operation may be described as the Schwartze- 
Stacke operation. He fully described it in 1891. 


COM MENT 


Total ablation of all diseased tissue is essential when one is operating 
for caries or necrosis, wherever situated. This was clearly recognized by 
Celsus,*® who nearly two thousand years ago wrote: 

If the discoloration extends right through the bone, it must be excised and all 
disease must be extirpated. If there is sound bone beneath, it suffices to remove 
that which is diseased. It is just the same whether the skull, the breast bone or a 
rib be affected with caries; cauterization is useless. Excision is imperative. 

It is on the Celsian principle that the surgeon must act when per- 
forming the mastoid operation. Though in the treatment of disease of 
the bone the indications to be fulfilled do not vary with the particular 
bone affected, it is self-evident that the technical difficulty of carrying 
them out must vary greatly according to the anatomic relations of the 
diseased area. In the operation considered, the technical difficulty is, 


perhaps, at a maximum. 


44. Stacke: Berl. klin. Wchnschr., 1889, p. 351. Die operative Freilegung der 
Mittelohrraiime, Tiibingen, F. Pietzcker, 1897. 
45. Celsus: Liber medicinae octavus, Tiibingen, F. Pietzcker, caput 2. 
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Korner *® emphasized the supreme value of Schwartze’s pioneer 
work. Under “History of Otology” he wrote: 


An enormous advance of otology consisted in the introduction of curative opera- 
tive methods for those diseases of the ear which resisted the earlier, milder treat- 
ment. The founder of this direction was Schwartze, who since the end of the 
sixties of the last century began to improve the surgery of the ear—hitherto 
neglected or opposed by surgical specialists—through the permanent introduction of 
especially two operations, which at the present day have become every day inter- 
ventions, namely, paracentesis of the tympanic membrane and opening of the 
mastoid antrum. These two operations had been previously recommended and 
performed on the basis of erroneous indications, but had been abandoned again on 
account of the inevitable failures. Schwartze first based these interventions on the 
proper indications by recommending them for the removal of pus retentions in the 
middle ear spaces. The simple opening of the antrum, although it led to a cure 
of most acute and a few chronic suppurative processes in the antrum and the 
communicating pneumatic cavities of the mastoid process, often failed in the chronic 
diseases. This defect was first remedied by the complete exposure and evacuation 
of all middle ear spaces, the so-called radical operation. This operation later per- 
mitted also the successful management of the dangerous labyrinth suppurations. 


The credit of having devised and carried out a deliberate plan of 
operation for throwing tympanum, attic, antrum and meatus into one 
cavity in such a way as to permit a closer scrutiny and systematic dress- 
ing of the entire surface of the new single large cavity is due to 
Stacke of Erfurt and to Zaufal of Prague. Both of these surgeons 
were without doubt indebted in no small degree to the inspiring writ- 
ings of Kuster and to the discovery by von Bergmann of a method of 
removing the outer attic wall. It is not likely that either of them 
would have succeeded in their effort if they had not had as a bedrock 
background the grand and fundamental labors of von Trdltsch, Jacoby 
and Schwartze. 

There has been a failure in certain clinics to recognize the true 
meaning of the attractive word conservative in connection with cer- 
tain proposals with regard to the mastoid operation. The perfect 
operation for a case of otitis media chronica is the one that completely 
removes all the disease. It is not in all cases necessary, in order to 
accomplish this great work, to carry out every detail of the typical 
radical mastoid operation, any more than it is necessary in modern 
surgery to perform in all cases a typical excision of the knee joint in 
order to extirpate all disease. The fundamental principle of surgery, 
then, is to remove all disease. Any operation in which this end is not 
attained is conservative of the local diseased condition—a most baneful 
procedure—and is not conservative of the hearing power or of the 
life of the patient. 


46. Korner: Lehrbuch der Ohren-Nasen-und Kehlkopfkrankheiten, ed. 10, 
Wiesbaden, J. F. Bergmann, 1922, p. 6. 
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It is a strange fact that some aural surgeons still dispute over the 
indications, justifying and indeed demanding the operation, in patients 
suffering from chronic purulent otorrhea. It is evident that any one 
suffering from chronic suppuration of the ear is always in danger of a 
grave and even fatal illness that 


Only stays but to behoid the face 
Of that occasion that shall bring it on.*7 


MacEwen, regius professor of surgery in the University of Glas- 
gow, in 1899 advocated operation with vigor.** He said: 


In persistent otitis media purulenta the mastoid operation has at least three 
advantages over the treatment by way of the external auditory meatus: 

1. By exposing to ocular inspection all the affected area, and by thus enabling 
the operation to follow and eradicate the disease from all the recesses in the bone 
made by pyogenic invasion. . . . 

2. By being able to secure asepsis and 

3. By raising an efficient barrier against pyogenic extension to the most vulner- 
able parts of the brain and the sinus. It is quite true that with chronic otitis 
media purulenta a fatal issue ensues only in a certain number of cases—a proportion 
perhaps greater than is generally believed—but one cannot, with any data obtainable 
at present, foretell which of these apparently slightly affected patients are to become 
the victims of a fatal issue. Ordinary prudence dictates the removal of the disease 
while it is slight. 

I have known of many lives lost, as other surgeons have, from long- 
continued intrameatal medication. As John Hunter wisely said, “a 
fixed principle fixes the mind and a doubtful one leaves it no rest.” * 
Persistence of suppuration is the indication for operation as it is in 
bone suppuration in other parts of the body. No surgeon would advise 
that operative treatment for the cure of caries of the sternum should 
be deferred until the pericardium had been infected or symptoms of 
general infection had commenced to develop. Nor would any surgeon 
postpone the operative measures necessary to heal a cavity in the head 
of the tibia until the abscess had made its way into the knee joint. 


Fearful commenting 
Is leaden servitors to dull delay.*° 


And danger, like an ague, subtly taints 
Even then, while we sit idly in the sun.*! 


“Who,” said Carlyle—and surgeons may apply his words to them- 
selves in the presence of persistent otitis media chronica—“would go 


47. Shakespeare: King Henry VIII, act. 5, scene 2. 

48. MacEwen: Tr. Internat. Otol. Cong., London, 1899, p. 67. 
49. Hunter, John: Lancet 1:491 (Feb. 20) 1904. 

50. Shakespeare: Richard III, act 4, scene 3. 

51. Shakespeare: Troilus and Cressida, act 3, scene 3. 
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about inculcating Doubt unless he were far astray indeed and much at 
a loss for employment ?” * 

I have an unfailing remedy and antidote for the hesitating and 
vacillating frame of mind. It is this: Reread the essays of the master 
spirits of our art and science of a past generation. I refer to the writings 
of von Trdltsch, Jacoby, Schwartze, Kuster, Zaufal and Stacke. These 
were the first surgeons (pace Jean Louis Petit) to set sail amidst the 
rocks and shoals of the mastoid operation. Their successors daily navi- 
gate, not a silent uncharted sea, but well surveyed waters, teeming with 
ships, captained by eager surgeons, intent on the great adventure: the 
cure of otitis media suppurativa chronica. 


52. Carlyle: Frederick the Great, book IV, chap. 11. 











OTITIS EXTERNA MYCOTICA 


COMMENTS CONCERNING THE PREVALENCE, DIAGNOSIS AND 
TREATMENT OF OTOMYCOSIS 


KING GILL, M.D. 


SAN ANTONIO, TEX. 


PREVALENCE 

It has long been known that various fungi are parasitic on man. 
They have been found as the primary causative agents of secondary 
invaders in various diseases of the skin, lesions of the eyes and ears, 
disorders of the respiratory and digestive tracts and urethral discharges. 
It is interesting to note that the study and investigation of fungi began 
before those of bacteria. Hooke* in 1677, during the reign of Charles 
II, constructed a magnifying lens by means of which, examining the 
yellow spots so often seen on roses, he found that they consisted of a 
filamentous fungus. He left some remarkably good drawings and gave 
an accurate description of them, stating that fungi arose from decaying 
matter by spontaneous generation. Micheli? in 1729 gave an account 
of the genus Aspergillus, but parasitic fungi in man did not attract 
serious attention until the last century. Lagenbeck * in 1839 discovered 
the thrush fungus during autopsy in a case of typhus fever when he 
microscopically examined the white patches on the oral mucosa. 
Schwartz * in 1867 reported a case of fungus disease of the external 
ear due to Aspergillus. ‘ 

Many pathogenic fungi lodge and develop in the external auditory 
canal, many of which produce definite inflammatory changes. For this 
type of infection, Virchow* suggested the name otomycosis. Previous 

Read before the Bexar County (Texas) Medical Society, Feb. 18, 1932. 

1. Quoted by Castellani, A.: Fungi and Fungous Diseases, Chicago, American 
Medical Association Press, 1928, pp. 8, 73 and 135 (reprinted from Arch. Dermat. & 
Syph. 17:61 [Jan.]; 194 [Feb.]; 354 [March] 1928). 

2. Quoted by Castellani, A., and Chalmers, A. J.: Manual of Tropical Medi- 
cine, New York, William Wood & Company, 1920. 


3. Schwartz, H.: Pilzwucherung in ausseren Gehorgang, Arch. r. Ohren-, 
Nasen- u. Kehlkopfh. 2:5, 1867. 

4. Quoted by de Schweinitz, G. E., and Randall, B. A.: American Textbook 
of Diseases of the Eye, Ear, Nose and Throat, Philadelphia, W. B. Saunders Com- 
pany, 1921, p. 204. 
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reports on this condition had been made by Pacini,® in 1851, and 
Wreden,°® in 1869; the latter writer reported six cases of otomycosis 
and, shortly afterward,’ fourteen additional cases. St. John Roosa, in 
1873,® discussed at length this newly identified disease. 


Before I take up in detail the character and behavior of the organism 
that gives rise to otitis externa mycotica, I shall first survey briefly 
the bodily area that it attacks. The external auditory canal, the only 
skin-lined culdesac in the body,® is so constructed that it forms an 
excellent site for the growth and development of fungi. It is approxi- 
mately 24 mm. from the external opening to the drum head and is of 
irregular contour, the internal extremity being wedge-shaped ?° and 
terminating in a narrow recess. It is from this recess that the fungi 
are so difficult to eradicate. The outer one third of the canal is 
cartilaginous and continuous with the cartilage of the pinna, the inner 
osseous portion being somewhat longer but less in diameter. The 
cartilaginous portion contains the sebaceous glands, hair follicles and 
modified sweat glands that secrete cerumen, while the osseous portion 
is devoid of glands. The skin lining the canal is thin and closely 
attached to the underlying perichondrium with but little intervening 
tissue. The cutaneous lining is continued over the tympanic membrane 
as a delicate covering forming the outer layer of this structure. It 
is the function of the cerumen to form a protective mechanism and to 
insure the removal of exfoliated epithelial cells that would otherwise 
accumulate. 

At the present time, the term mycology is limited to the study of 
the higher fungi or mycetes that are classified principally by their shape 
and color and according to the manner in which their spores are 
produced. As saprophytes, some are extremely common, the mucor 
being found, for instance, on bread; Penicillium infests bread, cheese, 
fruits and various organic substances in a state of decomposition; 
Aspergillus occurs on cereals, cheese, straw and wet leather. To 
appreciate their importance, one has but to realize that 20 per cent 


5. Pacini: Sopra una muffa parasitica nel condotto auditivo esterna, Firenze, 
M. Cecchi, 1851. 

6. Wreden, Robert: Sechs Falle von Myringomykosis, Arch. f. Ohrenh., 
Nasen- u. Kehlkopfh. 3:1, 1868. 

7. Wreden, Robert: Die Myringomykosis aspergillinas, St. Petersburg, H. 
Schmitzdorff, 1868. 

8. Roosa, D. B. St. John: Treatise on Diseases of the Ear, New York, 
William Wood & Company, 1873, p. 132. 

9. MacKenzie, Dan: Dermatitis of the External Meatus, J. Laryng. & Otol. 
42:149 (March) 1927. 

10. Deaver, J. B.: Surgical Anatomy: The External Ear, Philadelphia, P. 
Blakiston’s Son & Co., 1901, vol. 2, p. 403. 
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of all tropical diseases are caused by fungi‘! and that not all fungus 
infections are rare in subtropical and temperate climates. There are 
about seventeen species of fungi reported as pathogenic to man. Ten dif- 
ferent species have been reported in conditions of the ear. Castellani ** 
divided the fungi into three classes: the fungi imperfecti (or 
Hyphomycetes), Ascomycetes and Phycomycetes. The fungi with 
which I am concerned belong to two families: Mucoraceae and 
Aspergillaceae. Castellani and Chalmers** stated that when the 
saprophytes grow parasitically in tissues they often lose their character- 
istics, and it may thus be impossible to identify a given species except 
in culture; the typical fructifications are not present, and only mycelial 
threads typical of the species and oval yeastlike bodies are seen. The 
green species contains Aspergillus repens, flavus and fumigatus; the 
black-brown species, Aspergillus nigrescens; and the golden brown 
or reddish species, Aspergillus herbarorum. Probably the commonest 
types found growing in the external canal of the ear are Aspergillus 
fumigatus and Aspergillus nigrescens.‘* The genus Sterigmatocystis, 
bearing a name created by Cramer for a fungus that he found in a 
man’s ear, contains two species of importance : Sterigmatocystis nidulans, 
having a green color, and Sterigmatocystis antacustica, of blackish- 
brown color. 


Of the Ascomycetes, the genus Penicillium, closely resembling 
Aspergillus, is the commonest. Penicillium glaucum “ and Penicillium 
nigrescens are frequently found in the ear. Castellani’! reported two 
cases of otomycosis in which he found a fungus belonging to the 
family Mucoraceae. Rhizomucor was found in a case of otitis externa 
by von Bezold, while Gradenigo reported saccharomycetes in a similar 
lesion. Recently additional cases have been reported by Plaut,’* Chisolm 
and Sutton,’* Fort,?° MacKenzie,’? Wilson,’? Ingram,’* Hatch and Row *° 
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13. Chisolm, J. J., and Sutton, A. C.: Otomycosis: Report of Nine Cases 
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Barber * and others.**. Thus it is seen that this condition is becoming 
more frequently recognized. 

The predisposing factors in fungus infections are: (a) maceration 
due to the introduction of water into the ear; (b) traumatism, usually 


due to the introduction of foreign bodies, either accidentally or inten- 
tionally; (c) infection from various pyogenic conditions in the region; 
(d) climate; these infections are far more prevalent in tropical and 
subtropical zones, because in such climates conditions of temperature 


and moisture are favorable to the growth of these organisms both 
within the body and outside it; (e) individual susceptibility ; some per- 
sons seem to be immune to these infections, while others exhibit various 
degrees of susceptibility. According to Castellani, the fungus secretes 
a toxin that sets up an inflammatory condition and a serous exudation. 
This factor may cause a pyogenic dermatitis of the external auditory 
canal or lead to thickening of the skin and subsequent eczematoid 
dermatitis. While many fungi may grow in the external canal without 
causing symptoms, this is the exception rather than the rule. The 
most frequent symptom in otomycosis is itching in the canal of the ear, 
which at times is intolerable to the patient. In cases in which the fungus 
grows in great quantities and in which pyogenic infection is associated, 
there is dull pain with a feeling of fulness and obstruction in the ear. 
This may at times become severe, tinnitus and deafness being not 
infrequent. Where there is an abundance of moisture, the fungus grows 
rapidly, causing a desquamation of the epithelial lining of the ear with 
the formation of scales and crusts, which may be followed by the 
formation of fissures and secondary infection. When the condition 
is complicated by furunculosis, constitutional symptoms may be present. 
Occasionally the growth is seen on the tympanic membrane, and a 
secondary myringitis is produced; sometimes even perforation of the 
drum is produced.*? Care should be exercised in such instances 
to avoid introducing the infection with all its dangers into the middle 
ear. 


21. Barber, H. W., and others: Eruptions of the External Auditory Meatus, 
Brit. M. J. 1:1796 (May 9) 1931. 
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J. A. M. A. 89:112 (July 9) 1927. Bellows, H. P.: Treatment of Otomycosis, 
J. Ophth., Otol. & Laryng. 22:755, 1916. Liebault, G.: Aspergillosis of the 
Auditory Canal and Iodo-Iodide Treatment, Rev. de laryng. 43:402, 1922. Mayer 
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DIAGNOSIS 

While the detection of this condition is usually simple, it is often 
overlooked. In patients giving the history of recurrent attacks of 
furunculosis or eczema of the auditory canal, otomycosis should be 
suspected. The severe itching of the ear frequently leads patients to 
scratch and traumatize the canal. I have known patients to use pencils, 
hairpins, matches and writing pens for this purpose. Foreign bodies 
are a frequent complication of the condition. I recall removing a pencil 
eraser from the ear of one patient. Abrasion of the skin-lined canal 
frequently leads to secondary staphylococcic infection and furunculosis. 
The fungi develop in the top layers of epithelium, and anything that 
breaks the skin will lead to deeper implantation of the parasite and so 
aggravate the condition. The appearance of the scales, flakes, crusts 
or discharge in the canal is an aid in diagnosis, but the most important 
factor is the finding of mycelia and spores in a smear made from the 
ear. A culture on Sabouraud’s agar or in Raulin’s liquid ** medium 
will give cultural reactions to confirm the diagnosis. It is important 
to keep the cultures for two weeks or longer, as the growth of fungi 
on culture mediums is slow, and too often a report of a negative 
culture is returned from the laboratory only because sufficient time to 
obtain a growth has not yet elapsed. It is important to note that most 
of the patients seek relief during the warmer months. The opening of 
public swimming pools is an advance notice that fungus-infected ears 
will soon be in evidence. 

Contrary to the general opinion that oils of various kinds predispose 
to fungus infections, they afford, as a matter of fact, some degree of 
protection from maceration. Some of the conditions to be considered 
in the differential diagnosis are: seborrheic dermatitis, syphilis, lupus 
vulgaris, acne vulgaris, erysipelas, lupus erythematosus, herpes zoster 
oticus, impetigo contagiosa, papular eczema, infectious eczematoid 
dermatitis and otitis media.** 


TREATMENT 


When one turns to the question of the treatment of otomycosis 
one finds the first example reported in 1851 by Pacini,> who used a 
solution of acetate of lead, 2 grains (0.13 Gm.) to an ounce (30 cc.) 
of water. Subsequent to this and as a result of further experimentation, 
other recommendations as to the treatment of the condition were 
made. Wreden suggested alcohol, corrosive mercuric chloride, tincture 
of iodine, phenol, solution of potassium arsenite and solution of 


23. Stitt: Bacteriology, Blood Work and Parasitology, Philadelphia, P. 
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chlorinated soda. Roosa in 1873 advocated the topical application 
of strong solutions of silver nitrate. Theobald,’ in 1898, reported cures 
by the use of boric acid and zinc oxide powder, which were insufflated 
into the ear. Hatch and Roe* preferred iodoform and boric acid. 
Solutions of alcohol alone or in combination with boric acid or salicylic 
acid have been popular for many years. Politzer, in 1882, used alcohol 
in the auditory meatus, which was kept in the ear for one fourth of an 
hour, and repeated twice daily. Potassium permanganate has also been 
recommended.** Later writers have usually advocated a more complicated 
treatment. Schamberg and Kolmer,”* in their test tube experiments 
with twenty-one chemical compounds and nine aniline dyes to determine 
their fungicidal and fungistatic activity, found that: (1) iodine was 
best of all in restraining certain molds; (2) mercurophen (sodium 
ortho-nitro-phenolate) was superior as a fungicide; (3) crystal violet 
was the best fungicide of aniline dyes; (4) salicylic acid was a poor 
fungicide. Writers within the past ten years have been turning back 
to simpler treatments. The agents commonly in use at the present 
time are: 

. Ethyl alcohol, 95 per cent 

. Solution of salicylic acid, from 2 to 5 per cent, in ethyl alcohol 


words — 


. Solution of boric acid, 2 per cent, in ethyl alcohol 
. Solutions of silver nitrate of varying strength 


4 
5 


. Boric acid and zinc oxide powders. 


N 


. Alcoholic solutions of corrosive mercuric chloride 
. Iodine dusting powder (Sulzberger) 


8. Formaldehyde, 2 to 5 per cent 


“I 


9. Sodium borate 


Many more could be mentioned. Chisolm and Sutton ** recently 
reported nine cases of otomycosis in which the patients were treated 
by the oral administration of large doses of potassium iodide in combin- 
ation with local treatment, on the theory that potassium iodide prevented 
the spores of the fungus from developing. They advised that the 
drug be given in courses over a long period of time to obtain the best 
results. Castellani advised syringing the canal with two parts of solu- 
tion of hydrogen dioxide and one part of alcohol, provided severe 
inflammation was not present. Mercurochrome-220 soluble is occasion- 
ally useful, as is also methylene blue (methylthionine chloride, U. S. P.) 

25. Maurin, E.: L’otomycose et son traitement curatif par le permanganate de 
potassium, Thésis no. 504, Toulouse, 1903. 

26. Schamberg, J. F., and Kolmer, J. A.: Studies in the Chemotherapy of 
Fungus Infections: I. The Fungistatic and Fungicidal Activity of Various Dyes 
and Medicaments, Arch. Dermat. & Syph. 6:746 (Dec.) 1922. 





82 ARCHIVES OF OTOLARYNGOLOGY 


or a solution of carbol fuchsin to which has been added 10 per cent 
resorcinol (Castellani’s solution). 


I strive to obtain four objectives in treatment: (1) to cleanse 
mechanically the external canal from the meatus to the drum head as 
carefully as possible, avoiding any trauma or maceration of the skin, (2) 
to reduce local inflammation and allay pain, (3) to limit sporulation and 
(4) to leave the parts in such a condition as to prevent recurrence. 
As I have in my own experience tried all of the drugs heretofore 
mentioned and have found many of them ineffective, I am now limiting 
myself to a few drugs. Metacresylacetate, known under the trade name 
of cresatin (Dr. N. Sulzberger), is most effective. It causes an exfolia- 
tion of the top layers of epithelium, allays pain, prevents sporulation and 
acts against secondary infection. Phenol and iodine in liquid petrolatum 
(Lister’s solution) is sometimes effective, as are also alcoholic solu- 
tion of mercurochrome and gentian violet used in conjunction with the 
quartz lamp. The use of potassium iodide internally as advocated by 
Chisolm and Sutton** has not, in my experience, met with success. 
I have failed to observe any beneficial effects, and the occasional gastric 
disturbances following its use make its employment undesirable. 
Thoroughness is the keynote to success in treatment, and dryness is 
essential to prevent recurrence. Clinical cures are usually obtained in 
simple cases in from ten days to two weeks. In the complicated ones, 
the treatment may extend over many months. 


CONCLUSIONS 


1. Otomycosis occurs more frequently than is recognized. 


2. It should be ruled out microscopically in all cases of eczema and 
recurrent furunculosis and in atypical or long-standing cases of otitis 
media with a discharge. 

3. Since the disease is prone to recur after apparent cure, patients 
should be observed for a long time. 

4. Avoidance of predisposing factors will do much to lower the 
incidence of otomycosis. 





VASOMOTOR RHINITIS 


ITS TREATMENT BY THE INJECTION OF ALCOHOL INTO THE 
SPHENOPALATINE GANGLION 


T. E WALSH, MRCS., L.R.CP. 
CHICAGO 


Much has been written in recent years on the subject of vasomotor 
rhinitis. The importance of protein sensitivity, bacterial allergy, endo- 
crine dysfunction, neurosis and anatomic nasal abnormalities as etiologic 
and predisposing causes has been fully discussed. Treatment directed 
at all and each of these factors has been advocated. All authors agree 
on the difficulties of diagnosis and the frequent unsatisfactory results 
of treatment. The object of this paper is to present for consideration 
the type of case in which none of the foregoing factors seems to play 
a part, to report the results of treatment of vasomotor rhinitis by the 
injection of alcohol into the sphenopalatine ganglion in a series of ninety 
cases and to urge that only the most conservative intranasal surgical 
intervention be used in the treatment of this disease. 

Vasomotor rhinitis is by no means a new disease. Sir St. Clair 
Thomson,? writing of it as “spasmodic rhinitis,’ mentioned that the 
condition was first described by Heberden of Guy’s Hospital, London, 
in 1802; he called the condition “periodic catarrh.” In 1819, Bostock, 
who was himself a sufferer, wrote a full account of the condition, calling 
it “summer catarrh.” But even earlier than this was the clinical entity 
observed, for in 1565 Botallus pointed out that the perfume of roses 
produces sneezing and headache in some persons, and in 1673 Bin- 
ningerus treated a woman who was subject to violent catarrh when roses 
were in bloom. As the condition has become more generally recognized 
and as the literature on the subject has increased, so also have the names 
for the disease increased. Some of the synonyms for vasomotor 
rhinitis are hyperesthetic rhinitis, allergic rhinitis, hay fever, turgescent 
rhinorrhea and those previously mentioned. 

The patient who presents himself for treatment may complain of 
having “a cold in the head which persists despite the usual treatment.” 
Sometimes he seems to have “a cold all the year round”; at other times 
he tells of frequent “‘colds” which come on suddenly and as suddenly 
disappear. Many patients are sure that they have “sinusitis”; others 
have “catarrh.” 

The symptoms of the “colds” are nasal obstruction, sneezing, profuse 
watery or mucoid discharge and postnasal dripping. Any one of these 
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symptoms may predominate, and all or any of them may be present. 
Headaches may be present, but are not a marked feature in many 
cases. Fever and malaise are usually absent, but the. patient often 
complains of a “lack of pep” and reduced mental alertness. The sneezing 
is paroxysmal, usually occurring on arising in the morning ; it may occur 
at any time during the day, however, and an attack may last for as long 
as half an hour and leave the patient completely exhausted. The nasal 
discharge, which is commonly a thin watery material, may in some cases 
become thicker and more mucoid in character ; it is frequently copious, 
the patient requiring as many as from ten to twenty handkerchiefs a 
day. The constant wiping of the nose and the irritation of the discharge 
give rise in many cases to excoriations on the upper lip and around 
the nasal vestibule. Postnasal discharge is the main worry of some 
patients; they have a constant desire to “hawk” and spit, are often 
nauseated and may even vomit. 

Piness and Miller ? gave an excellent and concise description of the 
clinical findings in a typical case. They said: 

Typically there is a very marked redness of the pharynx with hyperplasia of 
the lymphoid tissue both medially and laterally. In the epipharynx the mucous 
membrane is frequently congested and weeping. In the nose, swollen turbinates are 


quite constantly present, and the mucous membrane may be a dull red, and at other 
times pale, flabby, soggy in appearance and dripping with thin watery secretion. 


In older cases, the membrane covering the turbinates may be polypoid 
or there may be definite polypi seen in the nose. The secretion, though 
it is commonly thin and watery, may, in noses that seem to have much 
space in them, become thick and mucoid and even in some cases muco- 
purulent. At times considerable quantities of this secretion may be 
obtained on suction after shrinkage with 10 per cent cocaine solution. It 
is seen to be coming from under the middle turbinates and is probably 
coming from the maxillary antrums. Cultures of the thin watery secre- 
tions are in the great majority of cases found to be sterile; i. e., there is 
no growth on blood agar plates in forty-eight hours. X-ray pictures 
of the sinuses in these cases frequently show marked clouding, the 
antrums being most commonly affected. Hansel* mentioned this, 
and he further said that punctures of the antrums in most of the cases 
are negative. Proetz* reported a case in which there was a sudden 
allergic reaction in the antrum with marked thickening of the lining 
membrane. Clouding of sinuses on x-ray pictures in these cases does 
not indicate that a purulent sinusitis is necessarily present nor that 
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operation is indicated. The cytology of the secretions and the patho- 
logic changes in the mucosa will not be discussed in this paper. 

It is convenient here to classify vasomotor rhinitis as allergic and 
nonallergic. The allergic type has been fully dealt with in the literature 
in recent years. The causative factors are pollens, powders, danders, 
foods, feathers, dusts and bacteria. <A careful history will usually 
give some indication of the cause, and exhaustive tests of the skin will 
enable a diagnosis to be made. The “nonallergic” cases are those in 
which tests of the skin give negative results. The patients are frequently 
affected by sudden changes in temperature or by climatic conditions. 
Some are worse in cold, damp climates; others are affected more by 
cold than by humidity. They give a history of being worse in winter 
than in summer, and of having an attack start on going from a warm 
room into a cold one. One patient was quite well even in winter in 
northern Minnesota, but had trouble whenever he came to Chicago. 
Hansel * mentioned this type of case, calling it the reflex type. He 
rightly said: “The negative skin tests in these cases do not prove that 
such factors (protein sensitivities) are absent.” Admittedly the term 
nonallergic is used for convenience and not for its accuracy. Local 
anatomic abnormalities, such as enlarged turbinates, spurs and deviated 
septums, are considered to be predisposing causes by many authors. 
Endocrine disturbances are also contributory factors (Tobey,® Novak? 
and Huber *). 


Because appropriate desensitization seems to offer the best chance 
of a permanent cure in the cases of vasomotor rhinitis that are allergic, 
the close cogperation of otolaryngologist and allergist is essential. How- 


ever, in the cases in which no protein sensitivity is found, and also to 
help the patient during such time as allergy is being thoroughly investi- 
gated, the injection of alcohol into the sphenopalatine ganglion offers 
a simple means of affording symptomatic relief. 

Sluder ® first drew attention to the sphenopalatine ganglion in clinical 
medicine in 1908. In his book he mentions obtaining relief from hay 
fever by cocainization of the ganglion. He used cotton tipped appli- 
cators, which he passed into the nose until they came to lie close to 
the sphenopalatine foramen. He also describes a method for making 
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injections into the ganglion, using the same route. Ruskin '° described 
a method for making injections into the ganglion by passing a needle 
up the pterygopalatine canal via the greater (posterior) palatine fora- 
men. Campbell** described the anatomy of the part, showing why 
the route used by Ruskin is the one of choice. His studies of the 
distances between the ganglion and various structures in the roof of 
the mouth are of great value to any one doing the injection. Hansel * 
used the application of silver nitrate to the sphenopalatine foramen in 
his series. In the series reported here Ruskin’s technic, with some 
slight modifications, was used. In three children under 10 years of 
age, applications of silver nitrate were used. 


Results of Studies in Ninety Cases 


Number of cases in the series.......... Sere 90 
Number Per Cent 
Sex: 
RE” ae sinh bois aid k Wiee GON aS be ke aw Bibs 8G uk ered 46 51 
Female ...... ee ee ae ey een re : 44 49 
Age: 

Sh ts alsa tn Qi 10g wed a ar ie ad epee oe pe bile We 16 18 
Ee ns Se ee i eee 31 34 
Gre edn bones rc eiy dekh’ eududs Gee ees 23 26 
ED nity he ge @a-o6 oie ee alee eae 12 13 
DFE wikwesrxcdbaddimege sms eedakevatanes 8 9 

Allergy: 
Family history positive ..................-. eee 30 33 
I Nd deine ora Wed 8 : 60 67 
Personal history positive ....:............. ag 35 38 
POUR BUNNIES TINUE ong 60s ce ccesecvenses na 55 62 


Skin tests done in 39 cases: 
Sich edaca bee ue tabs we cede veaows oop ud aban Wane eT ee 
I SE es ie pee hee hs oti na ed Odea wNd 1 


Bacteriology: Cultures taken in 50 cases: 


Number Per Cent 

Or err EPEC ey we 46 92 

oe ee errands eee oe eee 4 8 
Results: 

Symptoms-free for 1— 6 months................. 27 30 

PE dives éctes ates oe 28 31 

Be MINS wn accenciceses 25 28 

More than Pe ca badass bak 2 2 

DY icdusisnedseecdedaamiecs te ducus eas os 8 9 


ia * The ‘organisms were indifferent ‘streptococci, hemolytic staphylococci and green-producing 
streptococci. 

There are several points of practical interest in connection with the 
injection that have not been sufficiently emphasized heretofore; it is 
believed that consideration of the following points will assist the 
operator : 

1. The injection is attended by quite severe pain, which is felt in 
the region of the zygoma and the temporal fossa. The pain is sharp, 
but does not last for more than from fifteen to thirty seconds. 


10. Ruskin, S. L.: Contributions to the Study of the Sphenopalatine Ganglion, 
Laryngoscope 35:87, 1925. 

11. Campbell, E. H.: Anatomic Studies of the Spheno-Palatine Ganglion and 
the Posterior Palatine Canal: With Special Reference to the Use of the Latter as 
the Injection Route of Choice, Ann. Otol., Rhin. & Laryng. 38:118, 1929. 
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2. The patient usually experiences a headache about from one half 
to two hours after the injection. The headache is sometimes mild and 
sometimes severe; it rarely lasts long and is readily controlled with 
codeine. 

3. The injection should be given slowly. In one unfortunate case 
the injection was given too rapidly and the fluid reached the sixth 
nerve. The patient had an immediate paralysis of the external rectus 
muscle of the eye and some constriction of the pupil. The distressing 
diplopia that followed persisted for three months before it finally 
cleared up. Sluder mentioned a similar accident and attributed it 
to the looseness of the tissues of the part. Such an accident can be 
avoided if the injection is given slowly. 

4. In all the cases in this series, the injection was followed by some 
numbness in the roof of the mouth, owing to the blocking of the anterior 
palatine nerve, with some discomfort in eating. This usually cleared 
up in two or three weeks. 

5. Following the injection, sometimes immediately and sometimes 
in an hour or so, a swelling of the face appeared. In two cases the 
reaction was slight; the symptoms returned in two months in one case 


~ 


and in seven months in the other case. The swelling was usually local- 
ized to the cheeks, but sometimes affected the eyelids (two cases), and 
sometimes extended down into the neck (one case). The skin was 
tense and pale; there was pitting on pressure with no accompanying 
pain. The swelling lasted from two days to a week, gradually subsid- 
ing ; the swelling varied in severity, but it was noted that in 9 per cent 
of cases there was no swelling, and in these none of the patients was 
improved. 

6. As the swelling subsided, the nasal condition improved. Sneezing 
was relieved, and the watery nasal discharge was diminished and was 
replaced for a time by a thick sticky secretion. The nose remained 
congested for a few days, and there was gradual improvement. The 
membranes regained a normal color, and polypi, when they were present, 
tended to atrophy. In four cases polypi were a marked feature. In 
two of these the polypi had to be removed following the injection; in 
the other two the polypi diminished in size and removal was not neces- 
sary. Ruskin * noted the.tendency of polyps to atrophy, and also noted 
that the duration of the improvement is entirely dependent on the 
accuracy of the injection. My findings in this series support his view. 

It is of interest to note that in this series of ninety patients as 
many as 23 per cent had had previous intranasal operations without any 
improvement ; many more had been advised to have operations, but had 


12. Ruskin, S. L.: Atrophic and Vasomotor Rhinitis: The Physiology of the 
Nasal Mucosa, Arch. Otolaryng. 11:689 (June) 1930. 
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refused. The operations ranged from submucous resection of the septum 
to extensive removals of the turbinates and ethmoidectomies. It was 
found that the patients in whom much tissue had been removed from 
the nose had considerable trouble from crusting after injection into 
the ganglion and were obliged to use a simple oil spray daily. Many 
authors have suggested that intranasal abnormalities, such as deviations 
of the septum, spurs and enlarged turbinates, play a part in the etiology 
of vasomotor rhinitis. The findings in this series do not support that 
view. Hill Hastings ° advocated conservatism ; Piness and Miller ? found 
that in 834 allergic patients there had been 704 operative procedures 
on the nose and throat without relief, and they urged that allergic 
manifestations be classed as nonoperative conditions of the nose and 
throat. Lintz** concluded that there is no operation up to date that 
will cure or even improve asthma or hay fever. Huber * expressed 
the belief that operative intervention in the nose and throat during the 
season for hay fever will frequently precipitate an attack of hay fever 
in a patient previously free from it. When a suppurative sinusitis 
is present as a complication of vasomotor rhinitis, surgical measures 
may be necessary to promote efficient drainage; even so, it is urged 
that only the most conservative procedures be employed. 


SUMMARY 


1. Vasomotor rhinitis is not a new disease; it was described as 
early as 1802. 

2. Although it is commonly caused by sensitivity to protein, there is 
a type of case in which no sensitivity can be demonstrated, the so-called 
nonallergic type. 

3. The injection of alcohol into the sphenopalatine ganglion gives 
symptomatic relief in both the allergic and the nonallergic type. 

4. In a series of ninety patients so treated there were 9 per cent 
failures, due, it is believed, to faulty technic ; 30 per cent were symptom- 
free from one to six months, 31 per cent for six to twelve months and 
30 per cent for more than a year. 

5. There are some points, hitherto not emphasized, the consideration 

f which will assist the practitioner using the injection. 


6. Operative measures in the nose are of no value in the treatment 
vasomotor rhinitis. Surgical treatment of the complications should 


as conservative as possible. 

13. Lintz, William: Lack of Operative Indications in Asthma and Other Forms 
Allergy, Ann. Surg. 79:917, 1924. 

14. Huber, H. L.: Personal communication to the author. 








Clinical Notes 


CARCINOMA OF VOCAL CORD 


Davin H. Barton, M.D., Montreat, CANADA 


The following case is recorded because of the occurrence of carcinoma of the 
left vocal cord nine years after the removal of the right vocal cord for a 
histologically benign papilloma. The clinical course indicates clearly that the 
tumor in the left cord was not a metastasis from that of the right cord. Involve- 
ment by direct extension or implantation also seems unlikely. That the carcinoma 
of the left cord may have resulted from the malignant degeneration of a benign 
papilloma or from a precancerous lesion in the left vocal cord cannot be excluded. 


REPORT OF A CASE 

History.—B. S., a tailor, aged 54, first consulted me on June 18, 1920, because 
of progressive loss of voice of five months’ duration. The family history was 
unimportant. The patient’s personal history revealed that he was in the habit of 
smoking three packages of cigarets daily, and that he took alcohol in moderation. 
The Wassermann reaction of the blood was negative. Physical examination 
revealed mitral endocarditis, moderate cardiac hypertrophy and_ chronic 
emphysema. 

Laryngeal Examination.—Direct examination of the larynx disclosed a 
papillomatous mass the size of a small bean occupying the anterior half of the 
right vocal cord. The cord was not paralyzed. The tumor was clinically 
malignant. The left vocal cord was normal. 

First Operation (July 7th, 1920).—Since the growth was intrinsic and localized 
in the right true cord it was decided to perform a laryngofissure. This was done 
under ether anesthesia, following a low tracheotomy, on July 7, 1920. The entire 
right true cord was removed up to the arytenoid cartilage. The tracheotomy 
tube was removed on the second day after operation. The patient was allowed 
to be up and about on the fifth day. He was discharged from the hospital in two 
weeks, his wound being completely healed. Histologic examination of the tumor 
showed it to be a papilloma. 

Postoperative Course—The patient was again observed on June 18, 1921, 
because of an attack of hemoptysis. This was in all probability due to an infarct 
of the lung. Examination of the larynx at this time showed that a fibrous band 
which functioned like a true cord was now occupying the place of the previously 
removed right vocal cord. The voice was remarkably clear. He had gained in 
weight and strength. He had another attack of hemoptysis in 1924, but continued 
to remain in perfect health until December, 1929, when his voice became hoarse. 

Tumor of the Left Vocal Cord (First Noted During December, 1929).— 
Examination of the larynx in December, 1929, revealed the presence of an early 
carcinoma, which involved the left true cord. A direct laryngoscopy was per- 


From the Otolaryngological Clinic of the Royal Victoria Hospital. 
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formed and a biopsy specimen was taken. The examination revealed a squamous 
cell carcinoma. In the absence of metastases it was decided to remove the left 
cord. A laryngofissure was therefore performed on December 21. The patient’s 
postoperative course was uneventful, and he was discharged from the hospital 
on December 30. 

Postoperative Course after the Second Operation—The patient continued to 
have good health until Aug. 9, 1930. He then began to suffer from dyspnea and 
severe abdominal pain. He had moderate expectoration. The sputum was free 
from tubercle bacilli. Direct examination of the larynx showed no evidence of 
local recurrence, but there were palpable glands in the cervical and axillary 
regions. Physical examination of the chest revealed a massive right-sided pleural 
effusion. There was no free fluid in the abdomen. A thoracentesis was done on 
Aug. 30, 1930, when 250 cc. of bloody fluid was removed. This fluid, when 
inoculated into a guinea-pig, gave negative results for tuberculosis. There were 
no carcinoma cells in the pleural effusion, which was considered to be due to 
tumor metastases in the right lung. The patient died during the latter part of 
November, 1930, from metastases to the lungs and liver. At no time was a 
primary site elsewhere suggested. 

Comment.—Nine years elapsed between the removal of the histologically 
benign papilloma of the right cord and the appearance of a carcinoma of the left 
vocal cord. Less than a year elapsed following the second operation before 
generalized metastases developed. It is worthy of note that at no time did direct 
laryngeal examination show that the tumor involving the left vocal cord was an 
extension from the one on the right. It is, therefore, considered that both tumors 
were independent growths, but it is highly probable that a common precancerous 
factor operated in the production of both. At no time during the nine years 
following the removal of the right cord were any precancerous lesions visible on 
the left vocal cord. More radical surgical intervention did not seem to be 
indicated when the laryngofissures were performed. 


MENIERE’S SYNDROME IN AN OTHERWISE HEALTHY 
PERSON 


Report of a Case 
Taytor S. Burcess, M.D., ATLANTA, GA. 


Méniére was the first to describe the sudden occurrence of a symptom com- 
plex which has since been designated as the Méniére syndrome. This is the 
apoplectiform occurrence of deafness, tinnitus and vertigo in a person whose 
ears previously have been normal. Méniére published reports. in a series of 
cases. An autopsy was held in one case, that of a young girl who died a few 
days after the onset of the aural condition; the labyrinth was found filled with 
grumous material, which Méniére assumed to be a blood clot. 

A modified Méniére syndrome may occur from a variety of conditions, includ- 
ing a fracture of the base of the skull passing through the labyrinth, injury to 
the labyrinth during operation on the mastoid, and an acute labyrinthitis occurring 
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from an extension of the inflammation of meningitis either by the internal 
meatus or by suppuration from the middle ear. A syndrome of vertigo, tinnitus 
and deafness may also be produced by an intracranial condition, such as a tumor 
of the acoustic nerve or tumor of the cerebellar pontile angle. The symptom 
can also be due to a toxic neuritis of the eighth nerve. When this syndrome 
is localized to one ear and results in a permanent defect, a hemorrhage into the 
labyrinth may be suspected. It is only when the syndrome appears to be the 
result of a hemorrhage into the labyrinth that it is proper to use the term 
Méniére’s disease. The following case is an illustration of this condition. 


REPORT OF A CASE 


V. B., a white man, aged 37 years, was seen in March, 1930, complaining of 
deafness and tinnitus of the left ear and dizziness brought on by quick motions 
of his head. The trouble began nine days previous to presentation, when he 
was awakened in the middle of the night by an attack of intense nausea and 
vomiting, with sensations of vertigo and loud ringing like the noise of a dynamo 
in his left ear. He noticed that when the other ear was buried in the pillow, 
he was not able to hear. The dizziness was aggravated by any motion of his 
head. The vertigo lasted for about forty-eight hours, after which it gradually 
subsided. 

When he was seen nine days later, he was able to be up and about, and the 
nausea and vomiting had entirely disappeared. The deafness and tinnitus were 
still pronounced. He was not able to hear over the telephone with the receiver 
held to the left ear, nor was he able to hear the spoken voice in this ear unless 
it was loud and at a short distance; then, of course, one could not exclude the 
likelihood that he was hearing in the other ear: Although he experienced no 
difficulty in getting about, he noticed that if he turned or moved his head quickly, 
he became dizzy and had the sensation that he was going to fall. 

Examination revealed nothing in his past or family history that had clinical 
significance. The right ear was found to be normal. The membrane of the 
left drum was normal. The eustachian tube was patent. Inflation did not affect 
the deafness. The loud spoken voice was heard at 2 feet. (60.96 cm.). The 
hearing for the forks in the lower tone range was normal, and the c (128 double 
vibrations) fork was heard at half the normal distance. Forks above this pitch 
were not heard. The Weber’s test was lateralized to the right ear. There was 
no spontaneous nystagmus, and the Romberg sign was negative. One month later 
caloric stimulation of the affected ear with ice water developed a response only 
after two minutes and ten seconds. The Wassermann test of the blood was 
negative. The blood count was normal. The blood pressure was 130 systolic and 
80 diastolic. The urine was normal. The eyegrounds were normal. The results 
of neurologic examination were negative. Roentgenograms showed the sinuses 
to be normal. 


The patient has been under observation for two years. During this period 


the condition of the hearing has remained practically what it was when first 
observed. 

The first branch of the labyrinthine artery supplies the proximal end of the 
basal coil as well as the ampulla of the posterior semicircular canal. It would 
seem, therefore, that an embolus of this arteriole or perhaps a thrombus or 
hemorrhage of this blood vessel might produce the functional disturbances noted 
in this case. 
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TONSILLECTOMY WITH A SIMPLE SNARE; SLUDER 
TECHNIC; MINIMUM HEMORRHAGE 


U. S. Smitru, M.D., HANNrpaL, Mo. 


This instrument carries a no. 16 wire. The loop is drawn through a slot rather 
than through a tube, and the ends of the wire are laced around posts sufficient in 
number to hold the wire securely. 

It has no steel ring. The tonsil is dislocated with the wire loop. Number 16 
wire is stiff enough to do the work, and the small diametér of the wire, as com- 
pared with the diameter of the steel ring, makes it easier to get under and behind 
the tonsil, and between the tonsil and the constrictor muscle, and also easier to hold 
the tonsil in the desired position. 


| 
_ —_ 


With the end of the index finger in the position shown at X, the slide and the 
attached wire loop cannot move or slip. When the tonsil has been put through the 
loop, backward movement of the slide and loop is effected by raising the finger. 
This movement is obtained without relaxing the perfect control of the instrument. 
The instrument is made by V. Mueller and Company. 


In cutting or crushing the tonsil off, the wire follows the line of cleavage and 
does not slice off a piece of tonsil. 

The entire instrument lends itself readily to the Sluder technic, and it also serves 
well when used as a simple snare after dissection. 


It is dependable in action and utilizes the crushing principle in a simple and 
effective manner. The tissues are crushed between the large wire and the well- 
rounded edges of the slot. The tonsil may be cut off at one stroke or the wire 
may be drawn tight and held in this position until the blood clots. Used in this 
way the operation is frequently almost bloodless, and this holds true in operations 
in which a general anesthesia is used without an injection or a local application. 


The value of the instrument lies largely in its sirfiplicity. It has no cutting 
blade, no crushing blade, no lock, no spring, no wheel and no lever, and none of 
these is needed. 


205 Trust Building. 








Progress in Otolaryngology 


Summaries of the Bibliographic Material Available in the 
Field of Otolaryngology 


TONSILS AND ADENOIDS 


FRENCH K. HANSEL, M.D. 


ST. LOUIS 


In reviewing the literature for 1931 on the tonsils and adenoids, 
[ have selected only those papers which promote discussion and those 
which, according to my judgment, show the advances made in this 
particular field of otolaryngology. Most of the outstanding contributions 
have been directed to the study of the bacteriology, immunology and 
biochemistry of the tonsils. An extremely interesting and instructive 
series of reports by New and Childrey on tumors of the tonsil and 
pharynx represent the observations of a large collection of clinical and 
pathologic material. Instructive’ papers on retropharyngeal abscess 
were contributed by Lifschutz and by Woodward. 


GENERAL CONSIDERATIONS 

A review of the various factors involved in the tonsil problem 
convinced Burgers and Wolffheim that many factors are as yet not 
fully understood. Following a discussion of the bacteriology of the 
pharyngo-oral cavity, they stated that the bacteriology of healthy and 
of diseased tonsils as well as the question of the pathogenicity of the 
micro-organisms is still not fully understood. They considered it of 
great importance to detect a relationship between the various forms 
of tonsillitis and the micro-organisms that are found during these 
diseases in the coatings of the tonsils, in the lacunar secretions and in 
the tonsillar plugs. They thought that certain serologic reactions could 
serve as indicators for such correlations. Of the various methods of 
specific immunity tests, three were tried: dermoreaction, precipitation 
and phagocytosis. By intracutaneous vaccinations, analogous to the 
Dick test, only noncharacteristic, positive reactions were obtained, 
but these are probably only of an allergic nature and do not permit 
conclusions in regard to the specificity of the micro-organism. The 
precipitation reactions gave no indications of a definite regularity, and 
in their present form they therefore do not seem suitable for these 
purposes. In’ tests of the phagocytosis (opsonic action), the authors 
called attention to the fact that the leukocytes show a different behavior 
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toward bacteria. When a bacterial emulsion is mixed with blood and 
after some time those leukocytes are counted that have ingested bacteria, 
their percentage of the total is termed the phagocytic number, a low 
number indicating unfavorable conditions (low protective power, 
deficiency of opsonins). The results of the tests on phagocytosis are 
summed up as follows: In acute tonsillitis continuous tests revealed 
an increase of the phagocytosis, which paralleled the course of recovery 
and the decrease of the fever. Tests several weeks after recovery from 
the attack revealed a marked decrease of the phagocytosis as compared 
with the acute stage. In cases of chronic tonsillitis the authors studied 
the influence of the causal therapy (tonsillectomy) on the specific 
protective reaction, the phagocytosis. Here there were likewise two reac- 
tion types. Usually the phagocytic number is low before the operation and 
it increases after the operation, or it is high before the operation and 
decreases following it. The latter condition is most frequently noted 
in conditions with high fever (sepsis, acute bronchitis). From this the 
authors concluded that the phagocytosis test in combination with the 
other symptoms is extraordinarily valuable in the diagnosis of chronic 
tonsillitis, and it also indicates whether a systemic disease has a causal 
relationship to a tonsillar focus; thus it indicates whether tonsillectomy 
is necessary or not. If the phagocytic number is low, considerably less 
than 50, the protective power of the organism is low and there is a 
deficiency of opsonins. In these cases tonsillectomy is advisable, for 
in them the phagocytic number usually shows an increase several 
weeks after the operation. However, if the phagocytic number is 
around 50, one may assume either that there is no connection between 
the tonsillar focus and the systemic disease or that the opsonin content 
is sufficient to combat the infection. The same conditions exist when 
the process is localized. In such cases tonsillectomy is not necessary. 
However, it is advisable to keep the patient under constant observation 
for the condition may change rapidly. 

A study made by Kaiser of the data based on 4,400 controlled 
children over a ten year period suggests that certain infections have a 
close relationship to the presence or absence of tonsils and adenoids. 
Other infections are not influenced favorably or unfavorably by the 
presence or absence of this lymphoid tissue. A few infections seem 
definitely more common in the absence of tonsils. The removal of 
tonsils and adenoids influences favorably the incidence of colds in 
the head, sore throats, cervical adenitis, otitis media, rheumatic disease, 
diphtheria, scarlet fever, nephritis and dental infections. Chorea, 
measles, laryngitis, tuberculosis and malnutrition were influenced 
favorably to a slight degree or not at all. Malnutrition occurred in 
nearly as many children whose tonsils and adenoids had been removed 
as in those who had not undergone operation. The removal of the 
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tonsils and adenoids influenced unfavorably the incidence of bronchitis, 
pneumonia and sinusitis. First attacks of sinusitis occurred somewhat 
more commonly in the children whose tonsils and adenoids had been 


removed. 

In studies on 161 tonsillectomized children, aged between 1 and 6 
years, Orosz.and Kugler found that contrary to the theory of a relation- 
ship between tonsillectomy and the Schick reaction, which was advanced 


by Tomlin and later corroborated by Schick and Topper as well as by 
several others, they did not observe any relationship whatever between 
the two. On the contrary, they observed an increased susceptibility to 
diphtheria rather than a reduced susceptibility. Neither did the authors 
find a relationship between the aftergrowth of the tonsils and the 
behavior of the reaction. They thought that the fluctuations in the 
negativity of the Schick reaction are largely due to the epidemiologic 
conditions existing at different times, and that the results that Schick 
and Topper ascribed to tonsillectomy may be due to some of these 
incalculable external factors. The practical conclusions that Schick and 
Topper arrived at from their theory, namely, to resort to tonsillectomy 
instead of to immunization, and to test tonsillectomized children before 
immunization in order not to give superfluous treatment, were likewise 
rejected by Orosz and Kugler. 

Wirth pointed out that Rosenow’s theory of the elective localization 
capacity of bacteria, if corroborated, would be of great significance 
for the recognition of relations between the tonsils and systemic diseases. 
He tested rabbits for the elective localization capacity of the tonsillar 
bacteria of 29 patients with various systemic diseases. In all, 141 
rabbits were inoculated with tonsillar bacteria. Marked differences in 
the percentile involvement of the various organs could not be detected in 
the different groups of systemic diseases. For instance, the joints of the 
rabbits inoculated with bacteria from patients with articular rheuma- 
tism showed changes in 43 per cent, and those inoculated with bacteria 
from patients with nephritis, changes in 39 per cent ; in those inoculated 
with bacteria from patients with other systemic diseases, articular dis- 
orders developed in 42 per cent. Thus, the author’s experiments speak 
against a marked elective localization capacity of tonsillar bacteria, as 
was asserted by Rosenow. However, it could be observed that bacteria 
from different tonsils actually have a varying tendency to attack certain 
organs. The frequently demonstrable arthrophilia of the tonsillar bac- 
teria and of their toxins is especially noteworthy. Arthrotropic 
tendencies are noted most frequently in hemolytic streptococci and less 
often in other forms of streptococci, in pneumococci and in anaerobic, 
gram-negative bacteria. The bacteria in acute tonsillitis show generally 
a more marked arthrophilia than those in chronic tonsillitis. These obser- 
vations make it appear probable that arthophilic tonsillar bacteria are 
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a causal factor in articular diseases that develop in the course of 
acute or of chronic tonsillitis, irrespective of the eventful existence of 
a specific causal agent for the real ““Rheumatismus infectiosus.” 

Bruns asserted that it is not always simple for the internist to 
determine the role of chronic tonsillitis in the pathogenesis and in the 
course of internal diseases. The majority of internists agree that 
rheumatic diseases such as rheumatic polyarthritis, chorea, infectious 
diseases of the heart and also nephritis and the so-called infectious forms 
of arthritis may be considered as sequelae of tonsillar toci. The author 
further discussed the clinical signs of chronic tonsillitis and its relation 
to disturbances of internal organs. He came to the conclusion that 
the serious life-endangering diseases are rarely sequelae of chronic 
tonsillitis. However, the chronic inflammatory foci in the tonsils fre- 
quently cause predisposition to diseases. In regard to the indications 
for tonsillectomy, most internists agree, in that they do not advocate 
the removal of the tonsils merely on the diagnosis of chronic tonsil- 
litis. They think that tonsillectomy should be performed only following 
a careful examination and in those cases in which a relation to secondary 
disorders can be proved. Tonsillectomy is always advisable in those 
patients in whom the diseased tonsils cause frequent relapses. Like most 
internists, the author thinks that tonsillectomy should not be performed 
during an acute attack, but that from four to six weeks should elapse 
after an attack before it is done. An early operation is advisable only 
when the sequelae in internal organs are constantly renewed from the 
tonsillar focus, or when there is danger of sepsis. It should not be 
overlooked that early operations may lead to serious exacerbations of 
arthritis, sciatica, nephritis or other disorders. Tonsillectomy, when 
performed after the acute manifestations of the disease have disap- 
peared, as for instance in relapsing tonsillitis, in acute articular rheu- 
matism and after nephritis, has only prophylactic value. In chronic 
nephritis, tonsillectomy is not advisable. Occasionally severe compli- 
cations, such as pneumonia or sepsis, develop after removal of the 
tonsils, and even fatalities have been observed. ‘This is another reason 
why the indications and time for tonsillectomy should be carefully 
considered. 

In order to determine the influence of tonsillectomy on the thyroid, 
Jastrebowa performed experiments on young pigs. On the basis of 
her observations she reached the following conclusions: 1. The growth 


of young pigs that have undergone tonsillectomy is retarded in compari- 
son with that of control animals in which the tonsils have not been 
extirpated. 2. Tonsillectomy causes marked changes in the tissues of 
the thyroid. 3. Removal of the tonsils causes changes not only in the 
tonsillectomized animals themselves but apparently also in their off- 
spring, in the form of congenital weakness and changes in the thyroid. 
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4. Observations on two animals indicated that resistance against 
infection is weakened even by partial tonsillectomy. The author con- 
cluded that the results of these experiments justify the negative 
attitude of the members of her clinic toward tonsillectomy. They 
consider that it is not an indifferent intervention and that it is there- 
fore inadvisable except when special indications exist, as for instance 
in case of neoplasms. 

In a study of the role of chronic and of subacute infections in diabetic 
children Lierle and Potter found chronic faucial and pharyngeal ton- 
sillitis in 55 of 63 cases; these structures were removed in 50 cases. A 
definite increase in tolerance for carbohydrates within the year follow- 
ing tonsillectomy was shown in 70 per cent of the patients. 

From a review of the present status of Plaut-Vincent’s infection, 
Harrell concluded : 


1. Plaut-Vincent’s infection is a localized fusospirochetosis. 

2. Accepted opinion supports the theory that the fusiform bacillus and the 
spirochete are different forms in the life cycle of the same organism. 

3. Judged by the extent of necrosis and distribution throughout the body, 
Vincent’s infection is more severe in the tropics than in temperate or arctic 
climates. 

4. Well supported evidence that Vincent’s infection is communicable makes 
advisable the recommendation that it be universally reported under epidemic condi- 
tions. Control measures should include isolation. 

5. The possible relationship of agranulocytosis and Vincent’s angina requires 
further investigation. 

6. The use of bismuth preparations constitutes the best form of treatment, for 
they are less toxic, more powerful and more economical. 


In an extremely interesting presentation on the so-called bursa 
pharyngea in man Dorrance described the origin, relationship with the 
adjoining nasopharyngeal structures and pathology of this structure. 
His studies show that a true bursa pharyngea in adults is an inde- 
pendent structure and is not to be regarded simply as the median 
recess of the pharyngeal tonsil. In adults this bursa may be the seat 
of inflammation and cyst formation. A review of this work impresses 
one with the increased realization of the complexity of the structures 
that go to form the nasopharynx. 

Achard and his associates reported two cases of severe tonsillitis 
with hypogranulocytosis, anemia and purpura. They stressed the prog- 
nostic value of the degree of hypogranulocytosis in these cases; both 
their patients had only a moderate hypogranulocytosis and both 
recovered. 

Starting with the fact that in diphtheria there is a lesion in the 


liver that leads to a disturbance of carbohydrate metabolism, Kestyal 
studied 50 children. In all the cases of faucial diphtheria, the blood 
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sugar was increased; in two thirds of the cases, the value immediately 
increased to over 100 mg. per hundred cubic centimeters. The occur- 
rence, duration and extent of the hyperglycemia were in no way related 
to the severity of the local disease. With lymphadenitis and tonsillitis 
there was in some cases a diminution of the blood sugar, even a hypo- 
glycemia, which either remained unaltered or changed to normal values 
or hyperglycemia. In croupous laryngitis plus diphtheria, the blood 
sugar value is like that in faucial diphtheria; in croup plus tonsillitis, 
the content is. like that in tonsillitis, or is between the values for the 
two diseases. Except in complications, the disturbed function of the 
liver and endocrine apparatus is held to be responsible for the disturbed 
carbohydrate metabolism. In scarlet fever hyperglycemia occurs, pro- 
portional to the degree and duration of the disease; with the decrease 
of fever and blanching of the exanthem, the blood sugar level falls; 
this may be due either to a sympathicotonia or to a general endogenous 
disturbance of equilibrium. In tonsillitis the blood sugar decreases ; 
there may be even a hypoglycemia. After the first day of the acute 
stage the sugar content may be normal. 

In the acute stage of scarlet fever and diphtheria there is a sym- 
pathicotonia; in tonsillitis, a vagotonia. The state of the vegetative 
nervous system is independent of fever, the duration of the disease 
and the severity of the local changes. In the convalescent stage of 
scarlet fever the sympathicotonia changes to vagotonia; in diphtheria, 
it remains as it is, and in tonsillitis the vagotonia changes to sym- 
pathicotonia. In these diseases there is doubtless a disturbance in the 
vegetative nervous system, differing qualitatively, although in all three 
it can be referred to an endogenous disturbance of equilibrium. 

Hepatic function was tested by the use of galacotose and levulose. 
Study fortified the assumption that in tonsillar diseases there occurs 
a simultaneous injury to the parenchyma of the liver and its function. 
The disturbance in carbohydrate metabolism is least in scarlet fever, 
greatest in tonsillitis and between the two in diphtheria. Doubtless the 
glycogen metabolism in the liver is injured. The question remains open 
whether the liver is injured directly, or indirectly through the endocrine 
glands. It is of interest that except in tonsillitis, the hyperglycemia 
was the same after the administration of galactose and levulose. Traces 
of glycosuria were noted after the use of levulose in only five cases. 
Apparently the kidneys have greater permeability for levulose than for 


galactose in these diseases. 


ANATOMY AND PHYSIOLOGY 
In the first part of his article Wolffheim discussed the physiologic 


significance, the function, of the tonsils. In spite of the numerous 
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theories and the many experimental investigations this problem is still 
not definitely solved. As the most satisfactory explanation the author 
considered that theory which assumes the tonsils as well as the entire 
complex of the lympho-epithelial tissues, particularly up to the time 
of puberty, to be the main site of the occult immunization of the body 
against infectious organisms that enter the respiratory and the digestive 
tract; the secondary follicles are regarded as a protective mechanism 
against injurious bacterial action. In regard to the pathologic aspects 
of the tonsils the author stated that the pathologico-anatomic definition 
of tonsillitis is likewise not yet entirely clear. He then discussed the 
clinical aspects of acute and chronic diseases of the tonsils. It cannot 
be doubted, and it is proved by the results of operative therapy, that 
the tonsils may become sources of infection for certain organs as well 
as for the entire organism. The question when such foci are present in 
the tonsils and when they are the cause of an infection cannot always 
be definitely decided. The diagnosis in each case can be made only 
after the consideration of all the manifestations. The author thought 
tonsillectomy advisable even if it is only probable that the tonsils are 
the source of the infection. 


BACTERIOLOGY AND PATHOLOGY 


New and Childrey reported a clinical and pathologic study of 63 
cases of benign tumors of the pharynx and tonsils observed in the 
Mayo Clinic from 1917 to 1930, inclusive. They stated that benign 
tumors of the pharynx and tonsil may be papillomas, adenomas, 
fibromas, lipomas, myxomas, varices, angiomas, chondromas, osteomas, 
polyps teratomas, cysts and lymphoid tissue tumors. This series did 
not include the mixed tumors. In 35 per cent of the 63 cases the tumors 
were papillomas, whereas the remainder formed small groups of from 
1 to 5 cases. 

In a further publication on this subject of tumors of the pharynx 
and tonsil New and Childrey discussed a group of 74 cases of 
adenocarcinoma of the mixed tumor type: 


So-called mixed tumors, which might better be designated as adenocarcinoma 
of mixed tumor type, are not rare in the pharynx or palate. The commonest situa- 
tion is the palate. Seventy-four cases are reported. 

The origin of the tumor probably depends on embryonic displacement or 
enclaves. They are formed of epithelial and connective tissue elements, and the 
cartilage or mucous tissue in them is not derived from epithelial cells which have 
differentiated to the extent that they can be recognized as epithelial cells. 

The tumors may occur at any age, but are more common in the fourth decade. 
Men are affected a little more often than women. The tumors are occasionally 
discovered in examination of the throat. The average duration of the lesions is 
four and fifty-eight hundredths years. 
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Symptoms and signs that depend on the situation and extent of the tumor are 
variable and at times unusual. Most common is a sensation of irritation or sore- 
ness of the throat. Ordinarily the tumor is single, sessile, firm, circumscribed and 
movable, with a smooth, nonulcerated surface, but variations occur in these features 
as do variations in size. The average diameter of the tumor when the patient 
comes for examination is 5 cm. 

Histologically, the tumors present a complex structure formed by epithelial 
elements in varied arrangements on a matrix of cartilage or mucous tissue with 
which it is characteristically blended. 

The neoplasms are potentially malignant, for they may contain squamous cell 
epithelioma and they sometimes metastasize to the cervical lymph nodes. They 
should be completely removed surgically. Operation may be supplemented by 
diathermy, cautery or irradiation. 

Of seventy-four patients seen over a period of fourteen years, forty-eight were 
treated. Of these, 56.5 per cent had been treated previously and 32.6 per cent 
had had surgical treatment. 

Of the forty-eight patients treated, forty-one (85.5 per cent) were traced. 
Thirty-nine are alive an average of sixty-eight and a half months. In the group 
of thirty-nine living patients, there are twenty-nine who have been free from 
symptoms for four years, fifteen for seven years, eight for nine years and four 
from eleven to thirteen years. Two patients died of the tumor thirty-five and a 
half months after examination. Twenty-six patients were not treated. Sixteen of 
these were traced and seven were found to be alive, but five of them still had a 
tumor. Nine patients are known to be dead. The neoplasm was the cause of 
death of six of these. 


In the group of malignant tumors, exclusive of adenocarcinoma of 


the mixed tumor type, New and Childrey reviewed 220 cases in which 
the tonsil and pharynx were involved. They pointed out : 


Malignant neoplasms of these situations, which are fairly common, consist 
principally of squamous cell epitheliomas, and are almost five times more common 
than all the other types of malignancy, so-called mixed tumors excepted. The 
squamous cell epitheliomas are principally of an active type and have been mis- 
called lympho-epitheliomas and transitional cell carcinomas. 

Sarcomas in the pharynx are principally lymphosarcomas, and these comprised 
14.55 per cent of our 220 cases. A few fibrosarcomas were seen and a small group 
of tumors of various types, including hemangio-endothelioma, melano-epithelioma, 
myeloma and malignant dermoid. 

The average age of all patients was 54.7 years. Of these, 87.7 per cent were 
men. The most common situations for malignant pharyngeal tumors are the soft 
palate and faucial pillars. Except for lymphosarcoma, malignancy is rarely pri- 
mary in the tonsil itself. Extension of the lesions to involve neighboring struc- 
tures is common and these include the tonsil, pharynx or hypopharynx, cheek, jaw, 
alveolus, tongue and floor of the mouth. 

Low grade epithelioma tends to produce a harder, earlier ulcerating type of 
lesion than is seen in those graded 3 or 4. The latter approach in their con- 
sistence the fleshy, bulky lymphosarcoma. 

Metastasis is common; on the patient’s admission to the clinic this was appar- 
ently present in the cervical lymph nodes in 65 per cent of the cases. The average 
duration of the disease was seven and four-hundredths months in cases with and 
without metastasis. The symptoms and signs of malignancy may be absent in a 
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few cases, and in others early signs may consist of enlargement of cervical lymph 
nodes, as was noted in 18.65 per cent of our group. In most instances (75.5 per 
cent), early symptoms were referred to the throat and consisted of various types 
of paresthesia, pain or soreness of the throat, ear or tongue, dysphagia, cough, 
dyspnea or trismus; these depend, of course, on the situation and extent of the 
lesion. 

Differential diagnosis is important from the prognostic and therapeutic stand- 
points, and the only satisfactory method is by means of microscopic examination 
of the tissue. 

The prognosis as to the length of life, gave in most cases, is better in low 
grade epithelioma, fibrosarcoma and the few lesions of less active type. The prog- 
nosis is affected unfavorably by previous treatment. Thirty-seven and seven-tenths 
per cent of our patients had been operated on elsewhere previously. 

Selection of patients for treatment is important; 36.69 per cent of all patients 
were treated at the clinic. Of the eighty treated patients, twenty-eight (35 per 
cent) had been operated on elsewhere. Treatment as carried out at the clinic 
consisted of surgical excision of accessible growths or of destruction of these with 
cautery or diathermy. Radium in the form of a plaque, in tubes or needles or as 
radon seeds was used to supplement the foregoing treatment for the primary lesion. 
The upper deep cervical lymph nodes are removed in all low grade carcinomas of 
the pharynx and tonsil if the prognosis of the local lesion warrants. The metas- 
tasis to the cervical lymph nodes, if from epithelioma graded 4, or from a lympho- 
sarcoma type of growth, is irradiated with radium packs or deep roentgen rays, 
but other metastatic nodes of a less active type of growth are excised; the neck 
is also irradiated in such cases. 

Interest in the few cases of miscellaneous malignant neoplasms lies chiefly in 
their rarity. 

The results show a surprisingly large number of living patients and of three 
year, five year and seven year cures among those who were treated. 


Peculiar changes in the tonsils of 4 patients in whom measles 
developed in from one to five days following tonsillectomy were 
described by Warthin. These consisted of a subepithelial infiltration 
of multinuclear giant cells, lymphocytes and monocytes. There was 
lymphoid exhaustion of the germinal centers, with the production of 
the multinuclear giant cells from cells of the lymphoblastic type, and 
migration of these cells toward the mucosa. “The pathology is so 
distinctive that a positive diagnosis of measles may be made from one 
to five days before the exanthem appears.”’ It was thought that the 
causative organism of measles was probably phagocytosed by the giant 
cells, but although numerous methods of staining were used, no organism 
was demonstrated. 

Amersbach and his associates pointed out that because tonsillectomy 


frequently has a favorable influence on articular rheumatism, it is 
assumed that the tonsils harbor the causal agents of articular rheu- 
matism. With the aid of a special blood culture method, Lowenstein 
had demonstrated that in many patients with articular rheumatism the 
blood contained tubercle bacilli. Therefore he decided to determine 
whether the tonsils contained tubercle bacilli. In 14 patients examined, 
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the tubercle bacilli culture was positive in 5 instances, whereas the 
blood culture remained negative in these cases. Pathologic changes 
that could be considered as the source of the general infection were 
not detected in the tonsils. The authors considered the demonstration 
of tubercle bacilli in tonsils that have neither clinical nor histologic 
signs of tuberculous changes as especially noteworthy, particularly in 
those cases in which the blood culture gave a negative result, and 
they thought that the problem of focal infection should be investigated 
from a new point of view. They further studied cases of retrobulbar 
neuritis, which by many was considered as likewise due to focal infec- 
tion. Later investigation revealed that multiple sclerosis was a more 


important causal factor, and still more recent studies revealed that in 


many instances tuberculous changes were the etiologic factor. In some 
of the patients with retrobulbar neuritis whom the authors examined, 
both mutiple sclerosis and tubercle bacilli were detected. In one instance, 
in which the blood as well as the tonsils contained tubercle bacilli, it 
was found that the bacilli were of the group of fowl tubercle bacilli. 

In about 50,000 tonsils that Warthin had examined during the past 
thirty-five years, 2 cases stood out as unique in that the tonsillar 
crypts contained spherical bodies which had hyaline walls and were 
packed full of spores, mostly in an unripe stage. The bodies varied 
from 30 to 300 microns in diameter. Larger, irregular, partly collapsed 
or shrunken sporangia containing ripe spores were also present. The 
organism consisted of a spherical body with a definite but narrow 
hyaline, non-nucleated capsule, around which was a layer of thin, flat- 
tened, squamous epithelium derived from the epithelium of the crypt. 
This layer contained the nuclei mentioned by Taliaferro, was derived 
from the host and was not part of the parasite. It was evident that 
the structure had developed within the mucosal epithelium. The hyaline 
capsule was thinner and less hyaline and chitinoid than that of Rhino- 
sporidium seeberi, but was well defined. It stained pinkish with eosin. 
Within the capsule was a thickly crowded mass of unripe granular 
spores, staining bluish with hematoxylin. Only an occasional nucleus 
could be made out. Ripe spores and a finely granular material were 
noted in two collapsed sporangia. The structures were all embedded in 
the desquamated epithelium, which was heavily infiltrated with poly- 
morphonuclear leukocytes and might have been termed a cryptic abscess. 
3eyond this there was no evident reaction of the tonsillar tissues to 
the presence of the parasite. None was found in the lymphoid tissue 
or stroma. The process was purely a crypt infection. The author 
considered it important to record the unique observation, in the tonsillar 
crypts of 2 of 50,000 tonsils examined in his laboratory, of sporangia 
of an unknown parasite suggesting a close relationship with Rhino- 
sporidium seeberi. 
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Utevskaya and Pekker stated that, among the bacteria of the oral 
cavity, streptococci are those which at present attract the utmost attention 


of all modern investigators on this subject. This is easy to understand 
if one takes into consideration the number of illnesses provoked or 
complicated by them as well as the volume of the research work on 
cryptogenic infection, in which streptococci play the main part. The 
importance of streptococci in the pathogenesis of tonsillar infections 
was confirmed lately by the work of many American authors. Nichols 
and Bryan found streptococci in 75 per cent of all tonsils removed, 
Pilot and Davis in 97 per cent and Bell in 70 per cent. All the observers 
studied not only the frequency of streptococci in the tonsils but also 
their various characteristics. The description of the species of different 
streptococci was entirely omitted. Utevskaya and Pekker not only 
endeavored to give a bacteriologic description of each group of strep- 
tococci revealed, utilizing the technics of Klimer, Worth and Pesch, but 
also studied them from the morphologic and cultural as well as the 
biochemical and pathogenic aspects. The biochemical characteristics 
of the streptococci were investigated by their ability to split carbo- 
hydrates and fats. The experiment included 104 healthy persons with- 
out any evidence of tonsillitis or any other visible lesions in the oral 
cavity. Bacterioscopically the streptococcus was discovered in 48 per 
cent of all cases and bacteriologically in 100 per cent; the latter figure 
considerably exceeds those of the American investigators mentioned. 
The authors join that group of investigators which holds that the 
streptococcus is the permanent inhabitant of the tonsils. The pre- 
vailing strain is Streptococcus hemolyticus (61.5 per cent). Second 
in order is the so-called anhemolytic streptococcus (21.1 per cent). 
The lactic acid streptococcus figures in 10 per cent of the cases, and the 
most infrequent is the Streptococcus viridans group (around 8 per 
cent). The authors stressed the fact that the importance of the 
microflora of the healthy tonsils should not be underestimated or belittled 
and that infected tonsils should be removed. 

Struck reported the results of bacteriologic tests that were made 
on the tonsils of 71 patients at the university clinic for otorhinolar- 
yngology in Munich. The persons on whom the tests were made were 
chosen at random, without consideration of sex, age or symptoms. The 
author gave a short report of each case, indicating the person’s age, 
the complaint, the appearance of the tonsils, the result of the examina- 
tion of the smear and the results of the bacteriologic culture. In 
conclusion, he stated that in the investigations on the 71 patients 
Streptococcus viridans was the micro-organism most frequently found. 
Numerous reports in the literature likewise name this streptococcus 
as the one most frequently detected in tonsillar smears. Only Richardson 
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found staphylococci more often than streptococci. Reichenmuller, 
Anthon and several authors, who were mentioned by Anthon, observed 
a relatively frequent occurrence of Streptococcus hemolyticus. Struck, 
however, observed the hemolytic streptococcus only once in pure cul- 
ture and seven times in the mixed culture. He further stated that 
according to Anthon’s opinion the hemolytic streptococcus plays an 
important role in acute tonsillitis, and several other workers think the 
same, but Streptococcus viridans seems to be most frequently present 
in chronic tonsillitis. The question of the occurrence of the hemolytic 
streptococcus in scarlet fever is not entirely clear as yet, but that it is 
present frequently, almost exclusively in scarlet fever has been stated 
repeatedly. Of special interest is the presence of fusiform rod-shaped 
micro-organisms with spirilla. The author detected them in 5 patients 
with the typical bacteriologic aspects of Plaut-Vincent’s angina. The 
anamnesis of these patients revealed throat ailments and relapsing 
tonsillar disturbances. Inspection of the pharynx revealed chronic 
inflammation. The tonsils had deep crypts and were reddish or hyper- 
trophied. Quite frequently there were plugs and fluid secretions. But 
although these 5 patients showed the bacteriologic aspects of Plaut- 
Vincent’s angina with the clinical aspects of chronic tonsillitis, there were 
no clinical signs of Plaut-Vincent’s angina. Three of the patients had 
subjective complaints ; 2 were entirely free from them. 

Wohlfeil and Jaffe made bacteriologic examinations of the throats 
of infants and children in various parts of eastern and western Germany, 
and found important differences in the occurrence of pathogenic organ- 
isms. Meningococci and Friedlander’s bacilli were found more 
frequently in western than in eastern Germany. Staphylococci were 
found in equal percentages. The occurrence of Streptococcus 
hemolyticus in the throats of school children did not change in fre- 
quency during two and one-half years. Gram-negative cocci were 
evently distributed in occurrence throughout all age groups of school 
children. Meningococci were never found in the throats of infants 
from 3 to 7 months of age. The incidence of occurrence of hemolytic 
streptococci increases steadily from age group to age group. The authors 
advised that throat swabs be cultured within three hours. They believe 
that contradictory observations of other writers are due to failure to 
follow this procedure. 

Epidemics of septic sore throat occurred in Millbrook, Kingston 
and Clyde, N. Y., in 1930. The cases were studied bacteriologically and 
serologically, and similar studies were made in typical cases of scarlet 
fever occurring in the immediate vicinity. In this study Wheeler con- 
cluded that the results obtained “illustrate that it is impossible by the 
methods now available to separate the streptococci associated with the 
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epidemic septic sore throat and scarlet fever into definite groups which 
bear a specific relation to the particular type of infection induced.” 

Forty-three per cent of the streptococci isolated by Bartlett and 
Pratt from the interior surface of excised tonsils were Streptococcus 
pyogenes, 29 per cent Streptococcus infrequens and 14 per cent Strep- 
tococcus anginosus. The beta streptococci of the mitis, ignavus and 
fecalis types constituted less than 1 per cent of all isolations. Bacillus 
fusiformis was present in 36 per cent of all cases. Sixty-four blood 
cultures were taken two hours after tonsillectomy. Streptococci were 
present in 6 per cent of these cultures. Mixed growths of streptococci 
and staphylococci, diphtheroid bacilli and a gram-negative bacillus were 
also found. In one case two strains of streptococcus that had not been 
found in the tonsil appeared in the blood. 


COMPLICATIONS 


According to Lifschutz, erosion and perforation of the important 
blood vessels of the neck as the result of extension to their coats of 
suppuration from surrounding tissues are comparatively rare. A limited 
number of cases of serious or fatal hemorrhage occurring in this way 
from the extension of deep cervical abscesses, especially those following 
scarlatina, have been recorded. In his report Lifschutz referred only 
to fatal or serious hemorrhage occurring as a complication of retro- 
pharyngeal abscess by the involvement of the deep cervical vessels, 
especially the internal carotid artery and the jugular vein. 

Although the number of cases reported is limited, the possibility 
of hemorrhage should always be borne in mind, because in such an 
event nothing but the most prompt intervention will save the patient’s 
life. Moreover, a consideration of the clinical cases as well as of the 
anatomic conditions, which might almost be said to predispose to the 
possibility of such a catastrophe, should warn one to take prophylactic 
measures to avoid it. The spreading of infection from a retropharyn 
geal abscess may be insidious and rapid, and the clinical symptoms of 
the involvement of important vessels may be entirely absent. Early 
incision and evacuation of every such abscess are therefore imperative 
if one is to guard against the possibility of a fatal result. 

Keen reviewed a continuous series of 9,344 operations on the tonsils 
and adenoids in children with the special object of studying the question 
of excessive and dangerous hemorrhage. The subject was discussed 
under various headings, and the main observations and conclusions 
were: Primary hemorrhage depends to some extent on the method of 
operating. The average amount of blood lost after the guillotine opera- 
tion was found to be just under 2 ounces (60 Gm.). The dissection 
and the guillotine operations were contrasted from the point of hemor- 
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” 


rhage and from the point of view of operative “failures.” The author 
strongly supported the guillotine method of enucleation and justified 
this opinion by his end-results in the whole series. “Regrowth” of 
tonsillar tissue after complete enucleation does not occur in his experi- 
ence. Comparatively rare cases of excessive or reactionary hemorrhage 
occur in all large series of operations. In his hands the proportion of 
these cases was just over 1 per cent (110 cases among 9,344 operations). 
An analysis was made of the amount of blood lost in these cases, and 
the best methods of dealing with this complication were described. It 
was shown that a second anesthetic is extremely dangerous in cases of 
hemorrhage. An account is given of three personally observed fatalities, 
followed by a discussion on the possible causes of death. Dangerous 
hemorrhage appears to come more often from the nasopharynx than 
from the tonsillar areas. The literature on the prophylactic use of cal- 
cium lactate was reviewed. The author’s experience and figures on the 
amount of reactionary hemorrhage in “bleeders” support the view that 
calcium lactate is useful in shortening the clotting time of the blood. 
Secondary hemorrhage after the tonsil and adenoid operation was 
defined, with an analysis of all the cases that occurred during the ten 
year period. ‘The view was expressed that hemorrhage after the 
removal of tonsils and adenoids is due to deficient clotting power of 
the blood, and that anatomic and surgical considerations are of sec- 
ondary importance. Then followed a description of a simple test for 
determining the bleeding time and a theoretical discussion on coagula- 
tion time, bleeding time and the various hemorrhagic diatheses. An 
account was given of cases in which bleeding time tests were applied, 
and of the way they illustrated the various theoretical points. 

According to Sheldon, relapses of acute rheumatic arthritis or 
carditis are often preceded by an initial fever—usually demonstrably 
due to nasopharyngeal infection—from one to four weeks beforehand. 
Occasionally the rheumatic relapse occurs synchronously with the infec- 
tion of the throat. The removal of the tonsils does not influence the 
likelihood of a rheumatic relapse. The use of acetylsalicylic acid as a 
prophylactic measure against rheumatic relapses after infections of the 
throat is mentioned. Further investigation on this point is required. 
The element of infectiousness in acute rheumatism lies in the prelim- 
inary infections of the throat, and these infections may assume epidemic 
proportions. 

Woodward, in a study of retropharyngeal abscess, by newer methods 
of diagnosis and treatment showed that these infections are not infre- 
quent, that early diagnosis is important and that neglected cases 
frequently lead to the death of the patient. He recommended the 
lateral roentgenogram as an important aid in diagnosis and as a guide 
to the subsequent progress of the case. The use of the laryngoscope 
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and the suction tube greatly minimizes the danger and increases the 
accurracy of surgical operation. 

Comer reported an interesting case of cavernous sinus thrombosis in 
a child following tonsillectomy. He was unable to find a report of a 
similar case in the literature. 

Wessely first directed attention to the reports of other authors as 
well as to his own previous investigations and observations on the 


development of endocranial complications after tonsillar processes. He 
mentioned particularly the tests on corpses which he conducted sev- 
eral years before. By making injections of india ink into the peri- 
tonsillar tissues shortly before death, he had noted the transmission of 
india ink through the spatium parapharyngeum up to the foramen 
ovale. This route seemed to be best suited anatomically on account 
of the looseness of the connective tissue, and it also explained all 
symptoms on the part of the musculature and the nerves. In the main 
part of the article the author reported several new cases and described 
the results of his studies of these cases. In order to make a detailed 
study of the route of infection in one case, he removed at autopsy a 
frontal block consisting of the left tonsillar region and the correspond- 
ing portions of the mandibula and of the base of the skull, prepared it 
for histologic examination and examined 280 sections. After describing 
the results of his studies he stated that the process was a phlegmon with 
perforation into the venous system. The inflammatory spreading took 
place in the anterior portion of the pharyngeal space upward, and 
attained its strongest development at the base of the skull. Here the 
pterygoid muscles and the loose connective tissue of the spatium para- 
pharyngeum contained abscesses, and in portions they were destroyed. 
From the anterior edge of the internal pterygoid muscle the process 
was transmitted by suppuration along the branches of the trigeminus 
and also along the middle meningeal artery, through the foramen 
spinosum, into the middle cranial fossa. This is the route which seems 
predestined by the loose connective tissue and by the direct transmis- 
sion along the nervous and arterial channels. ‘This case is typical, and 
many other cases are similar to it. However, another case described 
by the author represents apparently an entirely different type. In this 
case there existed a peritonsillar abscess, which did not perforate into 
the mouth but eroded the pharyngeal wall. During a fever-free interval 
a second abscess formed, which spread in the direction of least resis- 
tance, namely, cranialward. The inflammatory irritation of the nerves 
caused toothaches and later trigeminus neuralgia. On the other hand, 
in the plexus pterygoidens, veins became thrombosed, eroded and 
infected, and gradually a retrograde thrombosis of the cavernous sinus 


developed with typical ocular symptoms. However, the fully developed 
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pathologico-anatomic aspects in this instance were similar to those 
observed in the other case, but the course of the development was 
much slower and the temperature was lower. 


TREATMENT 
Selkirk and Mitchell believed that it would be presumptuous, in view 
of the type of discussion in their review, to attempt to draw definite 
conclusions. They contented themselves with the statement that in their 
study of children three years after tonsillectomy and adenoidectomy 
there was a lessened incidence of colds, nasal obstruction and sore 
throat, while sinus infection, headache and growing pains were increased 
in frequency. As a criticism of their study and that of many others, they 
noted certain modifying factors to which no attention or too little 
attention is paid. These are age, sex, race, heredity, financial class, 
season, effect of adenoidotomy alone, length of observation after opera- 
tion, source from which the history and other data are obtained, inci- 
dence of tonsillectomy in the community at large and the suitability of 
the control group. The neglect of a consideration of these factors often 
invalidated the conclusions. There are several methods of approach in 
the evaluation of results, the method of choice varying with the symp- 
tom studied. The method of studying a large number of symptoms and 
pathologic conditions simultaneously usually results in superficiality. 
Separate and intensive studies of a single symptom in relation to ton- 
sillectomy have been made mainly on the rheumatic syndrome and prob- 
ably offer the best means of approach in studying other symptoms. 
Many of the symptoms and conditions popularly supposed to be asso- 
ciated etiologically with diseased tonsils are those in which the natural 
course and incidence, regardless of the effect of tonsillectomy, are not 
known. Many of them, too, are affected by other factors than tonsil- 
lectomy in an as yet unknown manner. It would seem that the con- 
clusions drawn from some of the studies which are widely quoted as 
showing the effects of tonsillectomy are decidedly open to question 
because of failure to consider other factors in evaluating the results. 
Leshin and Pearlman studied a group of tonsillectomized patients 
as to whether tonsillar recurrences are due entirely to faulty operative 
technic. The removal of specimens from the areas in and around the 
tonsillar fossae for microscopic examination revealed that in cases in 
which the main tonsillar mass is apparently completely removed and 
in those instances in which the plicae are well developed, sites for pos- 
sible future lymphoid hypertrophy are still left in nearly 50 per cent 
of all cases. Complete removal of the plica triangularis particularly 
should be done separately. The authors conclude that there is no 
method of tonsillectomy that insures the patient positively against the 
future recurrence of lymphoid tissue at the site of operation. It is 
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remarked that the cause of hypertrophy of remaining lymphoid areas 
in some instances and its absence in others is due to constitutional and 
individual factors as yet unknown. 

Pilot and Davis stated that tonsillectomy in carriers of Streptococcus 
epidemicus causes complete and rapid disappearance of this organism 
from the throat. Persons presenting sporadic septic sore throat, otitis 
media and mastoiditis often become carriers of Streptococcus epidemicus 
in tonsillar crypts. Streptococcus epidemicus may cause acute infec- 
tion in tonsillectomized persons, but the organisms rapidly disappear 
during convalescence. It was found in the crypts of 13.8 per cent of 
506 pairs of extirpated tonsils. All the patients gave a history of sore 
throat. Many whose tonsils revealed Streptococcus epidemicus had 
cervical adenitis, arthritis or arthritic pains. The removal of the tonsils 
in these patients resulted in marked clinical improvement. 

A review of the literature on the disinfection of diphtheria carriers 
convinced Werner that tonsillectomy has not received that attention that 
its effectiveness deserves. He stated that in the otolaryngologic clinic 
in Zurich tonsillectomy was performed on 17 diphtheria carriers. In all 
these patients the anamnesis revealed previous tonsillar disturbances, 
which seem to produce in them a predisposition to become carriers. 
3ecause the usual therapy did not effect disinfection, tonsillectomy was 
performed. The postoperative course was always normal. The results 
justify the following conclusions: 1. The disinfection of diphtheria 
carriers constitutes one of the most important factors in the prophy- 
laxis for diphtheria. 2. Tonsillectomy is the quickest and most reliable 
method of disinfection. 3. If regular control reveals the persistence 
of the diphtheria bacilli and if the test for virulence gives a positive 
reaction, tonsillectomy may be performed after the fifth week following 
the disappearance of the clinical symptoms of the disease. Tonsil- 
lectomy is not dangerous for the patient, but is advantageous for him 
and for the public. 4. The occurrence of diphtheria bacilli in the nose 
or the presence of adenoids, which may harbor bacilli, may defeat the 
aim of the tonsillectomy. For this reason, adenoids should also be 
removed, and in every diphtheria carrier tonsillectomy should be pre- 
ceded by a careful examination of the retronasal space, and smears 
should be taken from the nose and from the nasopharynx. 5. Tonsil- 
lectomy is not sufficient for disinfection. Even in children who are 
diphtheria carriers the tonsils should be completely enucleated. 6. A 
newly tonsillectomized diphtheria carrier cannot be considered as entirely 
free from the bacilli until at least ten days have passed. After the 
operation, smears should be taken and examined regularly. When three 
successive smears from the pharynx and nose, made after intervals of 
five days, have been found to be negative, the patient may be considered 
completely disinfected. 
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Mathé recommended that in acute inflammatory processes of the 
tonsils or in peritonsillar abscesses, which may be complicated by such 
conditions as sepsis, thrombophlebitis or phlegmons, the diseased tonsil 
be enucleated. He discussed the various methods of anesthesia that are 
employed when tonsillectomy is done during the infection-free interval. 
He evaluated local and general anesthesia. During general anesthesia 
there is danger of aspiration of blood, which in turn may lead to pul- 
monary complications. For this reason local anesthesia is generally 
considered the method of choice for tonsillectomy. However, when 
tonsillectomy is done during an acute infection, neither general nor 
local infiltration anesthesia is advisable, since in these cases the dangers 
of aspiration in general anesthesia are still more pronounced than 
during an ordinary tonsillectomy, and infiltration may lead to dissemi- 
nation of bacteria. For this reason the author resorted to conduction 
anesthesia by means of nerve block. 

Bullen, in studying the effect of tonsillectomy on the incidence of 
hay fever and asthma and on the treatment for hay fever and asthma, 
concluded that tonsillectomy does not improve the nasal or pulmonary 
manifestations of allergy, although he said that rare exceptions may 
occur. He also stated that nasal or pulmonary manifestations of allergy 
are as likely to occur in a person whose tonsils have been removed as 
in one who retains his tonsils. 

These conclusions were based on a broad study of school children, 
1,000 of whom had had their tonsils removed at about the age of 5 or 
6 years, with 1,000 similar children for whom tonsillectomy had been 
advised but not carried out. He observed a slightly greater number of 
cases of hay fever among children whose tonsils had been removed than 
among children who retained their tonsils. 

The foregoing results are important because of the wide diversity 
of opinion among otolaryngologists concerning the relationship between 
the tonsils and allergic manifestations. True atopy has been abundantly 
proved to depend on a definite hereditary constitution combined with 


an acquired sensitiveness to some alien substance that rarely, if ever, 


resides in the tonsils. It seems to be conclusively proved, in harmony 
with the aforementioned report, that if a relationship between tonsillar 
disease and atopy does exist, it is certainly indirect. Patients who are 
promised relief or protection from atopy by tonsillectomy are most 
certainly destined to be disappointed. 

Halphen and Djiropoulos described a method of bacteriophage treat- 
ment that they had used in 300 cases of phlegmons of the tonsils. In 
90 per cent of the cases the immediate results were good, and in 80 
per cent there had been no recurrence of the disease. The technic is 
as follows: With a Pravaz syringe terminated by a needle 7 cm. long 
and containing 2 cc. of staphylococcal bacteriophage they make an injec- 
tion 1 or 2 cm. from the seat of infection. The injection itself is only 
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slightly painful if the inflamed tissues are not pierced; after a few 
seconds, however, a violent pain is felt, which lasts from five to ten 
minutes. Immediately afterward autohemotherapy is practiced (gluteal 
injection of 10 cc. of blood taken from a vein in the bend of the elbow) 
in order to destroy any antiphages that may be present in the organism. 
In most cases, after two hours the pain is greatly relieved, the trismus 
has yielded and the patient can swallow. After twelve hours the tume- 
faction is almost completely gone, and at the end of twenty-four hours 
the cure is in many cases complete. In certain cases a second injection 
of bacteriophage is necessary. This should be given twenty-four hours 
after the first and should be followed by a second autohemotransfusion. 

Noltenius stated that for the last eight years he had employed the 
so-called “tampon suture” for the primary arrest of hemorrhage. 
Originally he had used it for the secondary arrest of hemorrhage, but 
because of the good results that he obtained with it and also because 
he was forced to perform most tonsillectomies in ambulatory patients, 
he followed the tonsillectomy immediately by the tampon suture. As 
the advantages of his treatment he gave the following: 1. Since he 
introduced this method he had never had a postoperative hemorrhage. 
2. The subjective postoperative symptoms are lessened. With a few 
exceptions the spontaneous pain has generally disappeared on the third 
day. The author thought that this is due to the fact that the iodoform 
gauze tampon prevents inflammation of the wound and thus also pain. 
3. For the same reason the course of healing is more rapid and less 


complicated. The tampon generally remains for from forty to forty- 


eight hours. A hemorrhage during the second week following the inter- 
vention cannot, of course, be prevented by the tampon suture, but it 
can usually be prevented by a careful surgical technic. The author 
gave a detailed description of the technic of the tampon suture and 
asserted that it was simple. He also described the removal of the 
tampon and stated that in 120 cases he did not note injurious effects 
from the primary suture. 

Nelson described a technic that gives as complete anesthesia for 
adenoidectomy as has been obtained in tonsillectomy. The pharynx is 
anesthetized as for tonsillectomy. With a curved metal applicator, the 
nasopharynx is swabbed transorally with cocaine in the strength pre 
ferred. The inferior turbinate is shrunk and lightly anesthetized, and 
the choanal vault and lateral nasal wall behind the middle turbinate and 
below the sphenopalatine ganglion are well anesthetized by topical appli- 
cations. With good light, the nasopharynx can now be seen through 
each choana, and the adenoid mass can be seen hanging below its vault. 
(Incidentally, in children this visibility of the adenoid after nasal 
shrinkage is often a great aid, especially in examining for recurrent 
adenoid, when the gag reflex makes posterior rhinoscopy impossible. ) 
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With a 22 gage, 4 inch (10.16 cm.), straight Luer needle and a 2 cc. 
Luer syringe, 1 or 2 cc. of 1 per cent procaine hydrochloride can now 
be injected beneath the adenoid on each side, the needle being inserted 
just behind the upper rim of the choana, and the point advanced about 
1.5 cm. as the solution is slowly injected. In five minutes, adenoidec- 
tomy can be performed and digital exploration done as thoroughly and 
as painlessly as under general anesthesia. A postnasal pack or string 
sponge may be applied for ten minutes if desired. This technic is not 
feasible with a low deviation of the septum, unless resection of the 
septum is first performed, but adenoidectomy can easily accompany the 
latter operation. Adenoid masses confined to the fossae of Rosenruller 
also are often not accessible. 

From his observations following adenoidectomy Hill drew the fol- 
lowing conclusion: “While adenoidectomy is a simple procedure, it is 
more difficult to achieve a clean result than in tonsillectomy. This 1s 
due to a tendency to hurry through this part of the combined operation, 
to the handicap of the bleeding, to dull instruments and to the diffi- 
culty of working in a blind space. Visual inspection of the nasopharynx 
will reveal many tags and remnants and expedite their removal, and it 
should be employed as a routine measure.” 

In order to minimize the ordeal of removal of the tonsils, Sourasky 
resorts to a procedure that aims at “stealing” the tonsils rather than 
forcibly removing them. Provided no complications supervene, the 
after-effects of tonsillectomy in children are so slight that the patients 
seem to suffer more from fear in the preoperative stage than from 
discomfort after the operation. These preoperative disturbances can 
effectively be avoided by preliminary medication that makes the child 
unconscious by the time he is brought to the operating theater, and he 
is thus saved from the various stages that lead to being “put under,” a 
period of fear and struggle, not differing much from that extra minute 
during which continental surgeons complete the operation without 
anesthesia. The preliminary medication employed is the rectal admini- 
stration of paraldehyde, which induces a condition similar to deep sleep. 


«é ’ 


Given in the form of an enema while the child is in bed, it can be 
administered without any struggle and without any nervous apprehen- 
sion on the part of the patient. This preliminary medication has the 
further advantage that it requires only a little anesthetic and, further- 
more, the return to consciousness is considerably delayed, although the 
anesthesia itself is light. By the time the child has fully recovered, all 
the unpleasant after-effects of the anesthetic have worn off, and in many 
cases he is under the impression that no operation has taken place. The 
best results are obtained by the administration of 1 drachm of paralde- 
hyde for each 14 pounds of body weight (4 cc. for each 6.4 Kg.). The 


paraldehyde should be dissolved in physiologic solution of sodium 
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chloride, neither heated nor cooled, and this solution is run into the 
rectum. Extreme slowness in the running in of the solution is an 
essential condition for success. Retention is further aided by strapping 
the nates together, in addition to putting a pad over the perineum. A 
child operated on with preliminary medication fears and mistrusts the 
surgeon when he attempts to examine the throat after the operation, 
but children who have had paraldehyde show no such fear and mistrust. 
Preliminary medication implies considerable extra nursing, for not 
only are there extra duties before the operation but more alertness is 
required from the nurse, owing to the prolonged sleep of the children. 

Sunde presented a new bipolar electrode for coagulation of the 
tonsils. This method of coagulation, which might be termed the 
diathermy gap or arc method, is easy to manipulate; the patient does 
not even need to remove his collar. There is no danger of burns or 
sparking from a neutral electrode. There is no possibility of drawing 


sparks from the patient, as he is at ground potential throughout. The 


depth of coagulation is more accurately determined, as there is little 
or no coagulation beyond the end of the gap; thus the depth oi 
coagulation is roughly regulated by the depth of the tips of the electrode. 
The reaction following a treatment is the same as that following 
ordinary coagulation. The reaction is always less if the pillars have not 
been affected. 

Thorburn presented a new instrument which is a combined tongue 
depressor and pillar retractor. 

Glushak designed a new tonsil knife for dissection enucleation and 
tongue depressors that are intended to facilitate the operative steps, with 
a view particularly to avoiding injury to the surrounding structures as 
well as to reducing bleeding to a minimum. 
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News and Comment 


AMERICAN BOARD OF OTOLARYNGOLOGY 


An examination was given in New Orleans, Monday, May 9, 1932, at which 
forty-four candidates appeared; thirty-seven were passed and seven failed. 

The next examination will be held in Montreal, Canada, Saturday, September 17, 
preceding the meeting of the American Academy of Ophthalmology and 
Otolaryngology. 

After the Montreal examination the following requirements for examination 
will be effective: 

“1. A candidate acceptable for the examination must be a graduate of an 
approved medical school, followed by at least one year of approved internship 
or three years of general practice. 

“2. In addition, a candidate must have completed an academic year as a basic 


course of otolaryngology or one year of internship in otolaryngology followed 
by two years of specialized practice. 

“3. Five years of specialized practice will be accepted in lieu of the require- 
ments of paragraph 2.” 

Those desiring to appear before this Board should obtain application blank 
from the Secretary, Dr. W. P. Wherry, 1500 Medical Arts Building, Omaha. 





Abstracts from Current Literature 


Ear 


CEREBRAL ADIPOSITY WITH NERVE DEAFNESS, MENTAL DEFICIENCY AND 
GENITAL DystropHy: A VARIANT OF THE LAURENCE-BIEDL SYNDROME. 
Epwarp Werlss, Am. J. M. Sc. 183:268 (Feb.) 1932. 


Two cases in one family are reported in which deafness took the place of 
retinitis pigmentosa as a mutual equivalent. This cannot be explained as a 
genetic defect of the forebrain because of the known origin of the auditory nerve 
from the hindbrain. A conservative attitude that further embryologic investiga- 
tions may shed light is expressed. 


MicuHaeEts, Boston. [ArcH. Neuror. & Psycuiat.] 


OTOGENOUS ENCEPHALITIS OF THE NONEPIDEMIC Type. G. V. T. BorriEes, 
Rev. d’oto-neuro-opht. 9:557 (Oct.) 1931. 


In 1921, Borries called attention to the possibility of a nonsuppurating encepha- 
litis, complicating otogenous infections, as a distinct entity, apart from cases in 
which the condition is a part of the process in cerebral abscess. As examples of 
the condition, he cited such experiences as the following: 1. In a patient with an 
infection of the ear, aphasia and hemiplegia develop; lumbar puncture and cerebral 
puncture give negative results, and the patient gets well. 2. In a patient who dies 
with a cerebral complication of an infection of the ear, autopsy reveals a large 
encephalitic lesion but no pus; such a condition cannot be considered as the initial 
stage of a cerebral abscess. In both cases the appropriate diagnosis is nonsup- 
purating otogenous encephalitis. 

For the most part the symptoms correspond to those of cerebral abscess, and 
differentiation is difficult. The importance of recognizing the possibility of the 
existence of this complication is illustrated by three clinical pictures: 1. In a 
patient in the acute stage of otitis media who exhibits cerebral symptoms, it must 
be determined whether there is present an epidemic type of encephalitis or an 
otogenous complication. If the latter, it must be remembered that nonsuppurating 
otogenous encephalitis may exist, even with negative results from lumbar or 
cerebral puncture. 2. In a patient with influenzal or epidemic encephalitis, sup- 
purating otitis and cerebral symptoms, doubt exists as to whether or not there is an 
otogenous complication; if cerebral puncture gives a negative result, it does not 
exclude the possibility of an inflammation of the brain of otogenous origin. 
3. In a patient with otitis media on the left side aphasia and hemiplegia develop; 
there is no meningitis, and cerebral puncture gives negative results. If the 
possibility of otogenous encephalitis is not considered, repeated attempts to locate 
an abscess might be made, to the detriment of the patient. If recovery occurs, 
the surgeon is not able to explain the case unless the hypothesis of nonsuppurating 
encephalitis of otogenous origin is taken into account. 


DeNNis, Colorado Springs, Colo. [ArcH. NeEurov. & Psycurart.] 


OTOGENOUS ABSCESS OF TEMPORAL LOBE IN CHRONIC OTITIS MEDIA AND 
CHRONIC CIRCUMSCRIBED LABYRINTHITIS. E. Grapscuerp, Arch. f. Ohren-, 
Nasen- u. Kehlkopfh. 130:175 (Jan. 21) 1932. 


Grabscheid describes a case of chronic otitis media and chronic circumscribed 
labyrinthitis which was complicated by an abscess of the temporal lobe. The case 
report is followed by a necropsy report and a detailed report of the histologic 
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examination of the left and right petrosa. He compares the conception of patho- 
genesis based on the clinical observation with that based on the histologic examina- 
tion, pointing out some interesting differences between them. On the basis of 
histologic examination, the author sees in this case the spread of a chronic sup- 
purative process in the middle ear through both fenestras into the labyrinth, 
resulting in a circumscribed labyrinthitis with marked degenerative atrophy of 
the cochlea. The slight suppuration that occurred in the vestibular spiral of 
the scala tympani healed with regeneration of bone and connective tissue, but the 
extensive suppuration in the semicircular canals did not heal and was probably the 
cause of the extradural abscess. Another possible source of the abscess was 
the extensive suppurative process at the base of the pyramid, which resulted 
from the otitis media and the infection of the pericarotid space. The final com- 
plication was an abscess of the temporal lobe originating from the otitis media. 
An extensive osteitis on the upper edge of the pyramid which had spread into 
the internal auditory meatus as well as the dura was the infectious focus for the 
abscess formation. This was unusual, as an abscess of the temporal lobe usually 
originates from the tegmen tympani. The author also considers the possibility 
of thrombophlebitis of the superior petrous sinus as the mode of spread of the 
infection. One of the points in which microscopic examination did not confirm 
the expectations of the author was the appearance of the mucous membrane. The 
epithelium, usually well preserved in otitis media, was almost lacking, and there 
was no polyp formation; the mucous membrane was transformed into a coarse, 
thickened connective tissue with only small bands of infiltrated cells instead of 
the usual dense infiltration. Instead of the diffuse, latent suppurative labyrinthitis 
expected on the basis of clinical examination, chronic circumscribed labyrinthitis 
was found, the suppuration being confined to the vestibular end of the cochlea 
and the semicircular canal, while the cochlea itself contained neither pus nor 
residuum of a suppurative process. The abscess of the brain is interesting from 
a clinical standpoint, because it was at first concealed by the symptoms of 
labyrinthitis and an extradural abscess, and later the appearance of brady- 
teleocinesia together with the entire clinical picture pointed so strongly to a 
cerebellar abscess that the possibility of the cerebellar symptoms being produced 
by an abscess in the temporal lobe was overlooked. Not until the appearance of 
amnesic aphasia was the possibility of an abscess in the temporal lobe considered. 


Epitor’s ABSTRACT. 


OBSERVATIONS ON STEINHAUSEN’S EXPERIMENT. K. WittmMaack, Arch. f. 
Ohren-, Nasen- u. Kehlkopfh. 130:254 (Jan. 21) 1932. 


Wittmaack presents a critical discussion of Steinhausen’s experiment in visual 
observation of the deflection of the cupula. In this experiment, performed on pikes, 
the skull was opened, the brain removed and the anterior vertical ampulla exposed ; 
after fixation of its wall, a small hole was made in the wall of the semicircular 
canal, a little india ink injected and the hole plugged. The outlines of the cupula 
were then seen as black contours in the instrument used for observation, and 
deflections of the cupula due to endolymph movements were observed. Steinhausen 
claims that this experiment not only substantiates the Mack-Breuer theory of 
deflection, but also effectively disposes of all other theories of stimulation of the 
cupula. Wittmaack thinks that Steinhausen’s experiment can in no way be 
considered to dispose of his own conception of stimulation of the cupula, which 
is built on his tonus theory, because turgescence of the cupula, which is the basis 
of the tonus theory, was destroyed in this experiment by exclusion of the circula- 
tion and the lymph fluid pressure. He considers it erroneous of Steinhausen to 
deny the quality of turgor in the vitally functioning cupula and to dispute the 
theories based on the assumption of turgor, merely because the cupula examined by 
him after exclusion of all fluid circulation was found flaccid. The author sees 
no value in demonstrating that the cupula in a dead animal can be deflected by 
endolymph movement. The question to be answered is whether the cupula in the 
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living animal under normal conditions of circulation and lymph fluid pressure 
is a flaccid, unresistant structure as in death or whether in the living animal it 
becomes stiffened because of its own turgor and is therefore able to offer resistance 
to the endolymph flow of the semicircular canal, so that this flow would influence 
the cupula not only through deflection but also through a change in the hydrostatic 
pressure in the cupula. As this question cannot be answered by experiments 
on a dead animal, and as direct observation of a living one is impossible, indirect 
methods must be used. The author thinks that the best way to determine whether 
the specific excitation of the sensory organs produced by caloric or rotatory stimuli 
is the result of the deflection of the cupula or of a change in the hydrostatic 
pressure of the cupula, both produced by endolymph movement, is by allowing 
these factors to be exerted separately. While he has found no way of causing 
a deflection in the cupula without simultaneously exerting pressure on it, he 
describes an experiment in which pressure influence alone was allowed to act 
on the cupula. This experiment consisted in exerting a pressure on the perilymph 
by means of a fine cannula inserted into a small hole in the lowest spiral of 
the scala tympani; this pressure was transmitted to the endolymph according to 
laws of hydrostatic pressure and from it to the cupula. Pressure resulted in typical 
nystagmus toward the stimulated side, and suction produced nystagmus to the 
opposite side. The nystagmus followed the same rules of direction as caloric 
nystagmus. As deflection of the cupula was not possible in this experiment, it 
must have been the change in pressure that resulted in the identical reactions 
produced by rotatory and caloric stimuli. 


COMPENSATION FOR BARYECOIA CAUSED BY Norse. A. PEysSER, Ztschr. f. 
Laryng., Rhin. (Teil 1: Folia oto-laryng.) 22:63 (Dec.) 1931. 


Peyser discusses the German ordinance of 1929 providing compensation for 
occupational deafness. Compensation is compulsory when the disease meets the 
following qualifications: 1. It was caused by noise. 2. It originated in the metal 
industry. 3. It consists in deafness or baryecoia verging on deafness. He dis- 
cusses the difficulties incident to this law due to varying clinical interpretations 
of deafness and degrees of baryecoia. The problem of distinguishing between 
occupational baryecoia and baryecoia of old age, the question of aggravation of 
otosclerosis by noise and the interpretation of vestibular disturbances are discussed. 


Epitor’s ABSTRACT. 


Tue CLINICAL ASPECTS OF MASTOIDITIS AND INDICATIONS FOR ANTROTOMY. 
K. ScHwarzeE, Ztschr. f. Laryng., Rhin. (Teil 1: Folia oto-laryng.) 22:76 
(Dec.) 1931. 


Schwarze gives a discussion of the clinical aspects of mastoiditis, with special 
reference to indications for antrotomy based on the study of 150 cases of mas- 
toiditis in which operation was performed in the Wurzburger clinic. A tabular 
summary of the cases is submitted. The answer to the question of when to per- 
form antrotomy in cases of mastoid complication of otitis media depends on the 
interpretation of the symptoms in relation to the duration of the otitis, as symptoms 
do not have the same diagnostic value at different stages of the disease. The 
patients of the clinic were divided into three groups according to stages of the 
disease, and operation in each case depended on the presence of certain symptoms 
typical for the group. The first group consisted of patients in the early stage of 
otitis media. In this group, operation was performed early only when there were 
symptoms of endocranial or general complication. It is not always possible to 
determine whether symptoms are due to the otitis or to an otogenous complication 
Beginning mastoiditis in this stage may recede spontaneously if drainage is per 
mitted by paracentesis of the tympanic membrane. Facial paralysis, which often 
complicates these cases, is due to toxic neuritis or to edematous pressure and 


usually recedes with the healing process. Paralysis of the abducens nerve is a 
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sign of an otogenous complication, and examination of the spinal fluid and the 
fundus occuli and a neurologic examination should be made to determine the 
necessity for operation. If there are no other symptoms, conservative therapy 
should be tried. The second group consisted of cases in which there was otitis 
with beginning or complete exterior perforation of the suppurative process to the 
periosteum. The typical symptoms are projection of the auricle, painful inflam- 
mation over the mastoid process and inability to feel the contours of the bone. 
The suppurative process may also perforate in the region of the zygoma or into 
the auditory meatus. A pathognomonic sign of osteitis of the mastoid process is 
depression of the superior posterior wall of the auditory meatus. The general 
condition of the patient is of great value in deciding between an early or a late 
operation in this group. In the third group were patients with advanced otitis 
media with symptoms of mastoiditis. If sensitivity to pressure and pain in the 
mastoid region and fever persist over a long period, or if a remission of these 
symptoms is followed by a recurrence, it is a sign of mastoiditis too far advanced 
for spontaneous regression. If there are also depression of the wall of the auditory 
meatus and protrusion of the tympanic membrane, these symptoms are sufficient 
indication for antrotomy in this group. Epitor’s ABSTRACT. 


SENSITIVITY TO TONE DIFFERENCES AND MusIcALity. E. EIcHvLer, Ztschr. f. 
Laryng., Rhin. (Teil 1: Folia oto-laryng.) 22:244 (Feb.) 1932. 


Eichler discusses some conceptions of musicality advanced by students of this 
subject and reviews the studies that have been made of some of the components 
of this admittedly complex ability, especially the capacity for tone differentiation. 
The author presents the results of his study aimed at discovering whether there is 
a relation between sensitivity to tone differences and musicality. The studies 
were made on forty-five persons with normal auditory organs, who were divided 
into three groups according to their demonstrated musical ability. The author 
finds that sensitivity to tone differences, that is, to differences in pitch, varies 
greatly in the very musical, the slightly musical and the unmusical. For this 
reason it is not right to make disease of the auditory organ or general disease 
responsible for poor judgment of tone differences, and a variation in this capacity 
cannot be linked with disease unless compared with results of examinations made 
in the normal condition. Recognition of differences in the pitch of tones is a 
psychic function of the brain. The opinion of Rupp that even a totally unmusical 
person with sufficient practice and good observation ability can acquire astounding 
sensitivity to tone differences is false. The results of the investigations show 
clearly that there is a close relation between sensitivity to tone differences and 
musicality, and the author thinks in examining persons for musical ability it would 
be advisable to make sensitivity to tone differences the starting point, as this is a 


natural aptitude. Epitor’s ABSTRACT 


Pharynx 


SPONTANEOUS HEMORRHAGES OF TONSILLAR REGIONS. T. Sxkooc, Arch. f. 
Ohren-, Nasen- u. Kehlkopfh. 130:206 (Jan. 21) 1932. 


Skoog reviews the literature and divides spontaneous tonsillar hemorrhages 
into three groups, namely, (1) hemorrhages due to septic processes in the tonsils 
and adjacent tissues, (2) hemorrhages associated with localized ulceration of the 
tonsils and (3) truly “spontaneous hemorrhages.” Under type 1, three of his 
own and thirteen other case histories are given, followed by a detailed discussion of 
the literature. Skoog believes that surgical intervention is necessary in this type 
of hemorrhage, since even in a mild case prognosis as to future hemorrhages is 
impossible. He cites several cases in which life did not seem endangered in which, 
despite careful observation, death occurred before hemostasis could be accomplished. 
Therapy should be suited to the individual case, but under all circumstances 
ligature of the common carotid artery should be avoided if possible, as the 
mortality associated with this procedure is very high, especially in the septic 
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conditions under discussion, in which pyemia, septic embolism and septic thrombosis 
impend. If the source of the hemorrhage has been definitely located in the region 
of the external carotid, one may limit oneself to ligature of this vessel. In all 
cases the first measure should be ligature of the external carotid artery (except 
when the hemorrhage is definitely from another source), but in addition a loose 
ligature should be placed around the common carotid and the ligature led out 
of the wound, which, in the event of hemorrhage, may be constricted immediately. 
sy this therapy, the unnecessary danger of ligature of the internal carotid artery 
may be avoided and a provision for hemostasis made. In the second group of 
hemorrhages, including those of syphilis, tuberculosis, cancer, and so on, where 
life is not directly threatened, Skoog thinks general therapy suffices. In a brief 
discussion of group three, the truly “spontaneous hemorrhages” due to such gen- 
eralized diseases as hemophilia, hypertension, renal disease, vicarious menstrua 
tion and so on, the author points out the danger of confusion with gastric or 


ynary ge. : : 
pulmonary hemorrhag Dasecets Anernace. 


MopDERN THERAPY IN CHRONIC PHARYNGITIS AND LARYNGITIS. H. SCHAEFER, 
Monatschr. f. Ohrenh. 66:319 (March) 1932. 


Schaefer thinks that the present therapy for chronic pharyngitis and laryngitis, 
consisting of painting the pharyngeal and laryngeal mucous membrane with disin- 
fectant and astringent solutions, is generally inexpedient. Modern therapy is 
directed toward the elimination of exogenous and endogenous factors responsible 
for the development and persistence of the chronic pharyngitis and laryngitis 
Among the exogenous factors, Schaefer lists excessive use of alcohol, nicotine, 
strong condiments, consumption of carbon dioxide and soda-containing liquids, 
effect of dry hot dusty air and, in the case of singers and speakers, incorrect use 
of the vocal organs; anatomic abnormalities and chronic tonsillitis and bronchitis 
are mentioned as indirect causes. As endogenous factors, he lists disturbance of 


the equilibrium of the sympathetic nervous system (vasomotor disturbances), 
anemia, hypotonica, exudative diathesis, arteriosclerosis, hyperthyroidism, func- 
tional disturbance of the genital glands, metabolic diseases, etc. The author 
describes the medicinal and other therapy he has found most effective in combatting 
these endogenous factors and thereby indirectly influencing the disease. The 
author concludes with a description of the local therapy that should supplement 
the primary general therapeutic measures described. 


Epritror’s ABSTRACT. 


FUNCTION OF HEALTHY AND DISEASED TonsiLs. H. HOEpKE, Ztschr. f. Laryng., 
Rhin. (Teil 1: Folia oto-laryng.) 22:1 (Dec.) 1931. 


To understand what is meant by a diseased tonsil, Hoepke says, one must 
understand the function of the normal tonsil, and to understand that one must 
decide whether the lymphoid nodules are to be considered germinal centers or 
reaction centers against penetrating inflammatory and toxic irritants. To answer 
this question he made a comparative histologic study of normal lymphoid tissue 
in animals awakened from hibernation and of diseased tonsils immediately after 
tonsillectomy. On the basis of his investigations he thinks that the lymph nodules 
in the normal. unirritated tonsil are germinal centers producing lymphocytes, but 
that when the tonsil is irritated, which occurs frequently because of its location, 
the germinal centers become reaction centers which decrease or discontinue the 
production of small lymphocytes to produce phagocytosing reticular cells. Pro- 
duction of small lymphocytes is left to other parts of the tonsillar tissue. One 
cannot call the germinal center the normal condition and the reaction center 
the diseased condition, because the lymphatic tissue is able to react to many forms 
of irritation. The nodules can be germinating or reaction centers, according to 
need. The tonsil becomes a menace only when it must be a reaction center 
too long. It requires a period of rest, a change from reaction to germinating 


c i o time. * : 
enter from time t Eprtor’s ABSTRACT. 





122 ARCHIVES OF OTOLARYNGOLOGY 


PRIMARY MALIGNANT MELANOMA IN NASOPHARYNX. H. MAUERHOFER, Ztschr. 
f. Laryng., Rhin. (Teil 1: Folia oto-laryng.) 22:16 (Dec.) 1931. 


Mauerhofer reports a case of primary malignant melanoma of the nasopharynx 
in a woman, aged 61. Only one other case has been reported in the literature. 
The tumor, which was red-brown to black, with surface ulcerations and of 
unusually firm consistency, did not respond to radium therapy. Cerebral symptoms 
due to metastases appeared about one and one-half years after the first appearance 
of nasopharyngeal symptoms, and were followed by death one and one-half months 
later. At necropsy, a large cyst which had resulted in a lethal hemorrhage was 
found in the left hemisphere, a smaller metastasis in the gyrus cinguli of the right 
side, and one in the right retropharyngeal lateral lymph node. In diagnosing 
the melanoma of the nasopharynx as the primary tumor several aspects of the 
case were considered. In the first place, the author assumes the presence of 
melanotic pigment in the nasopharyngeal mucous membrane on the basis of 
histologic similarity between the mucous membrane of the nasopharynx and that 
of the nasal passage, which is known to contain melanin. The deep growth of 
the tumor and its ulcerating surface, as well as the cellular pleomorphism seen 
microscopically, are characteristic of a primary tumor and have never been seen 
in metastases to the mucous membrane. The metastases uniformly showed the 
structure typical for melanoma metastases. A final support for his diagnosis 
of the case was its great similarity to that reported by Pipia. On the basis of 
clinical and histologic examinations he thinks that the cerebral metastases were 
due to perforation of the venous system by the tumor and consequent embolism 
in the pulmonary circulation. In spite of the hematogenous metastasizing, there 
was no generalized melanosis. Surgical and radium therapy seems useless or 
even harmful in melanoma of the nasopharynx, and the prognosis is unfavorable. 


Epitor’s ABSTRACT. 


Larynx 


AmyYLoip Tumor oF LARYNx. G. KRIEGSMANN, Arch. f. Ohren-, Nasen- u. 
Kehlkopfh. 130:198 (Jan. 21) 1932. 


Kriegsmann describes a case of amyloid tumor of the larynx in a woman 
of 21. The patient’s chief complaint was dyspnea. Examination revealed a 
large tumor of the left aryteno-epiglottic fold almost completely obstructing the 
laryngeal passage; a smaller similar tumor was located lower in the larynx. 
Tracheotomy was performed to relieve the dyspnea. Three biopsies showed the 
typical amyloid masses frequently encircling the blood vessels. Foreign body 
giant cells were not seen in the first two biopsies, but a few were seen in the 
third biopsy performed a few weeks later. Involvement of other organs was 
not present, and the yellow, waxy appearance of the tumor described by Pollak 
developed in only a part of the tumor during observation. At the time of 
publication of the article, the patient had received diathermy for five weeks, and 
Kriegsmann reports slight retrogression and decrease of edema. He states that 
the chief reason for difficulty of diagnosis is the rarity of the disease and the 
fact that amyloid tumors of the larynx present a variable appearance and may 
be confused with other diseases, especially sarcoma, carcinoma and chronic inflam- 
mation. Diagnosis can only follow histologic examination. Reviewing the litera- 
ture, the author observes that a local and a general amyloidosis have never been 
noted in the same patient. The incidence is greatest among men of middle age, 
but is not limited to this class. The literature shows a case of disappearance 
of amyloid tumor during life. The author considers it most likely that the resorp- 
tion of the amyloid deposit takes place through vascularization and based his 
use of diathermy on the hope of initiating a resorptive process. 


Epitor’s ABSTRACT. 
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Nose 


ASEPTIC PURULENT MENINGITIS. REPORT OF Six BENIGN CasEs. G. A. 
Younc and A. E. Bennett, Am. J. M. Sc. 183:550 (April) 1932. 


In reviewing the literature, the authors comment on the poverty of reports 
analogous to the type of the six cases that they report. There were two cases 
of ruptured subdural abscess, with secondary aseptic purulent meningitis, from 
sinus disease, and one case of staphylococcic bacteremia, with multiple body 
abscesses, sinusitis of the frontal bone and left frontal lobe abscess and with 
recurrent attacks of purulent aseptic meningitis. The fourth case was one of 
head trauma, followed by two attacks of cerebrospinal fluid block, and ruptured 
brain abscess with purulent aseptic meningitis. Cases 5 and 6 were both of 
purulent aseptic meningitis secondary to rupture of cystic (in case 5 a brain cyst, 
and in 6 a meningocele) contents into the subarachnoid space. In all the cases 
the spinal fluid cultures were sterile. 


MicwHaeE.s, Boston. [ArcH. Neuro... & Psycurat.] 


OcCUPATIONAL SPASMODIC RHINORRHOEA. E. WatTsSoON-WILLIAMS and C. M. 
Brist, Lancet 2:1237 (Dec. 5) 1931. 


Spasmodic rhinorrhea affords a good example of the curious group of diseases 
known as “allergic.” In such cases often enough the coincidence of the onset 
with an illness or with a change of residence or of occupation, supplies a valuable 
clue to the etiology. But in others, although the periodicity or other circum- 
stances point strongly to an occupational cause, the connection is obscure; the 
attacks pursue the patient from one occupation or residence to another. Again, 
there may be no material change in the occupation to account for the sudden 
appearance of attacks; in these cases the patient is prone to ascribe them to 
shock, overwork or nervous strain, recognizing clearly the “nervous” element in 
the causation. 

In the case of each of three patients with rhinorrhea under the authors’ 
observation, the allergic response occurred because of occupation. One patient 
became afflicted when it became necessary to care for farm poultry; the second 
had attacks when handling opium or its derivatives; the third was affected after 
eating bacon. The attacks stopped in each case after the source of irritation was 
eliminated. Therefore it is emphasized that before one proceeds to dermal testing 
and desensitization, or even to operation, it is worth while to spend time in a 
careful investigation of the circumstances and mode of life of the patient. 


3eEcK, Buffalo. [Arcu. Neuror. & Psycurart.] 


PSEUDOMEMBRANOUS RuaInitTis. G. SAtvaporti, Arch. ital. di otol. 42:512 
(Nov.) 1931. 


After having observed four cases of pseudomembranous rhinitis m children 
from 4 to 12 years of age, Salvadori reaches the following conclusions: There 
are two clinical forms of pseudomembranous rhinitis; one is diphtheritic, and the 
other is caused by the common genus of pyogenic bacteria (Staphylococcus, 
Streptococcus or Pneumococcus). It is difficult to establish the differential diag- 
nosis of these two clinical forms in the early stages of the disease, because the 
predominance of either the diphtheritic bacillus or the pyogenic cocci is determined 
by several conditions of a lowered resistance of the nasal mucosae and by other 
particular conditions of the environment. Rhinoscopic examination does not permit 
one form to be distinguished from the other, because in both forms thick and 
adhesive pseudomembranes are present. The clinical picture may give important 
signs for differential diagnosis because the lesions in the pyogenic form are less 
extensive than those in the diphtheritic form and the evolution of the pyogenic 
form is more rapid and more benign than that of the diphtheritic form. The 
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results of bacteriologic examination have a relative diagnostic value because they 
should have certain relations to the general and local symptoms. For the differ- 
ential diagnosis of these two forms one may resort to the treatment ab juvantibus 
with antidiphtheritic serotherapy because, although the pyogenic form improves and 
is even cured by the local antiseptic treatment, the diphtheritic form shows no 
modification under local treatment and cedes only under antidiphtheritic sero- 
therapy. Therefore, in order to reach a diagnosis, especially in doubtful cases, 
one should resort to antidiphtheritic serum in an early period of the disease. The 
failure of serotherapy to cause a favorable modification of the evolution of the 
disease, as well as the results of bacteriologic examination, points out the presence 
of the pyogenic form, the treatment of which is local (the author used with good 
results gauze tampons soaked in a 1 per cent solution of protargol [strong silver 
protein], leaving them in the nasal cavities). As a prophylactic measure all cases 
should be considered as having a diphtheritic origin until it is proved that they 


do not. Eprtor’s ABSTRACT. 


[TREATMENT OF VASOMOTOR RHINITIS BY INJECTION OF PHYSIOLOGIC SOLUTION 
oF SoprtumM CHLORIDE INTO MucosA OF INFERIOR ConcHa. K. A. 
Drennowa, Arch, f. Ohrenh-, Nasen- u. Kehlkopfh. 130:235 (Jan. 21) 1932. 


In the treatment of rhinitis by submucous injection, Drennowa observed at 
times an inflammatory process in the mucosa of the concha followed by a decrease 
in its size. This was attributed to the mechanical dilatation of the interstitial 
spaces by the large quantity of fluid and the consequent hardening and shrinking 
of the tissues. On this assumption Drennowa instituted the experimental treat- 
ment of patients suffering from vasomotor rhinitis by injection of physiologic 
solution of sodium chloride into the concha. Sixty patients, aged from 10 to 
43 years, were divided into three groups, namely, (1) those with pronounced white 
patches on the mucosa, (2) those with gray-blue or blue-white patches and (3) 
those with vasomotor swelling but no distinctive discoloration. Following cocaine 
anesthesia, sufficient sterile saline solution was introduced into the anterior portion 
of the inferior concha to produce a distinct whitening of the mucosa; 10 to 20 cc. 
was usually sufficient. From ten to fifteen days later the patient was reexamined. 
If he exhibited a decided improvement or cure, he was dismissed for a longer 
period. If there was neither subjective nor objective improvement, treatment was 
discontinued. If, on the other hand, subjective improvement was accompanied 
by continuance of objective symptoms such as patches or swelling, the injection 
was repeated. In all three groups, the injection was followed by reappearance 
of nasal breathing and disappearance of associated symptoms. Examination 
revealed disappearance of vasomotor swelling, disappearance of patches and mucous 
discharge and decrease in the size of the concha. This therapy was especially 
effective in the group characterized by gray-blue patches. No negative results 
obtained in this group. Following the injection of saline solution, previously 
concealed atrophic rhinitis was sometimes manifested. Histologic examination 
confirmed that the sclerosis of the mucosa in these cases was not the result of 
chronic inflammation, but of increased compactness associated with disappearance 
of edema in the interstitial tissue; however, the author thinks that sclerosis 
following saline injection is not a purely mechanical process, but is affected by 


the biochemical laws of electrolytic dissociation. eo 
’ Epitor’s ABSTRACT. 


CLINICAL ASPECTS OF VASOMOTOR RHINITIS. ". KoerRBEL, Monatschr. f. 
Ohrenh. 66:71 (Jan.) 1932. 


Koerbel thinks that the varying responses of cases of vasomotor rhinitis, 
identical as to symptoms and anamnesis, to the same therapy indicate that factors 
not manifest in the anamnesis, symptom complex or local conditions play a part 
in this disease. In the light of this idea, the author made a study of a series of 
patients suffering from vasomotor rhinitis, the results of which are reported 
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Although infection with tuberculosis sometimes has an allergic effect on the 
patient and thus causes vasomotor rhinitis, these cases are exceptional, and vaso- 
motor rhinitis and tuberculosis are seldom found together in a patient. Obstipation 
was found in 36 per cent of the cases of vasomotor rhinitis. As regulation of the 
intestinal function brought no improvement of the rhinitis, and as improvement 
of the rhinitis through treatment did not cause improvement of the intestinal 
function, it appears that there is no causal relationship between the two dis- 
eases, but both are manifestations of a sympathetic neurosis. In a certain 
percentage of cases, the vasomotor rhinitis is a symptom of endocrine dis- 
turbance. There appears to be a connection between disturbances of ovarian 
function and vasomotor rhinitis. In the same way, there seems to be a connec- 
tion between vasomotor rhinitis and the thymus and also, though less pronounced, 
between rhinitis and the suprarenal gland, the anterior lobes of the pituitary 
body and the parathyroid glands. Disturbances of these glands rather constantly 
occurred synchronously. Symptoms of hyperthyroidism, usually of the exophthalmic 
type, were exhibited by many of the patients with vasomotor rhinitis. Females 
predominated among these patients. The rhinitis associated with hyperthyroidism 
was usually of the hyposecretory type, and the nasal symptoms in most cases 
receded only after treatment of the hyperthyroidism. In more than half of the 
cases of rhinitis, roentgenography showed involvements of the nasal sinus. 
Although the maxillary sinus was involved in all these cases, results of paracentesis 
of this sinus were negative in all but a few cases. The subjective disturbances 
may persist after the pathologic changes in the sinuses have disappeared. A 
basis for differential diagnosis of chronic catarrhal inflammation of the accessory 
nasal cavities and vasomotor rhinitis with involvement of the nasal sinuses was 
not discovered. In cases of vasomotor rhinitis associated with hyperthyroidism, 
the sinuses never exhibited pathologic changes. There appears to be no connec- 
tion between vasomotor rhinitis and changes in coagulation and bleeding time. 


Epitor’s ABSTRACT. 


HEREDITARY HEMORRHAGIC TELANGIECTASIS. H. Scumitt, Ztschr. f. Laryng., 
Rhin. (Teil 1: Folia oto-laryng.) 22:28 (Dec.) 1931. 


Schmitt reports and discusses a case of hemorrhagic telangiectasis. The 
hereditary character usually ascribed to the disease could not be demonstrated 
in this case, but the dilatation of the veins especially of the mucous membranes 
of the nose and lips, as well as the frequent severe hemorrhages from the nose 
and less often from other vascular dilatations, were typical of the disease. Little 
vascular nodules were found in the mucous membranes in all parts of the upper 
respiratory tract but especially on the nasal septum and the turbinates, where 
they appeared as irregularly distributed, small, dark-red nodules of from pinhead to 
lentil size protruding from the mucous membrane. Severe hemorrhages from 
these nasal nodules lasted intermittently for days. They occurred at the slightest 
mechanical, chemical or thermal irritation and frequently without irritation. They 
were most frequent in fall and spring. The pathogenesis is briefly discussed. The 
usual methods of hemostasis were not successful and sometimes resulted in increased 
hemorrhages. Destruction of the accessible hemorrhagic spots by diathermic 
coagulation was most successful; cautery with trichloracetic acid was also used, 
and less accessible spots were painted with cocaine-epinephrine in case of hemor- 


rhage. - 
g EpitTor’s ABSTRACT. 


Is THE ROENTGENOGRAM SUFFICIENT EXPLANATION OF THE PNEUMATIZATION 
Process oF NaAsAL S1nuses? H. RIcuTer, Ztschr. f. Laryng., Rhin. (Teil 
1: Folia oto-laryng.) 22:102 (Dec.) 1931. 


Richter gives several reasons why he thinks that the roentgenogram of the 
nasal sinus does not suffice to explain the process of pneumatization. In the first 
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place nothing definite is known about the factors that determine the pneumatization 
of the nasal sinuses. Heredity, nutrition and skeletal diseases are some of the 
general factors, and infection and trauma some of the local factors, influencing this 
process. In the second place, in interpreting the roentgenogram a number of 
peculiarities of the facial part of the skull, asymmetries, summation shadows, 
changes of the bony walls of the sinuses and their mucous membranes, and other 
conditions, must be considered. In the third place, the roentgenogram is not 
reliable in the case of infants and small children. The author thinks that only 
serial histologic examinations can help to explain the pneumatization of the nasal 
sinuses, because only in that way can the processes going on in the mucous 


membrane be studied. Epiror’s ABSTRACT 


Miscellaneous 


MyYocLoNus OF THE PALATE. G. GUILLAIN and T. MoLLarReEt, Rev. neurol. 
2:545 (Nov.) 1931. 


Two cases with somewhat unusual clinical features are reported. The first 
patient, aged 55, experienced a disturbance in speech in the fall of 1928, and the 
year previous had suffered two attacks of vertigo with sensations of falling back- 
ward. In speaking, his words were broken off abruptly, and examination of the 
throat showed rhythmic twitching of the palate at the rate of 120 per minute. 
The posterior wall of the pharynx likewise presented slight twitching movements, 
and similar ones were observed about the orifice of the eustachian tube. 
Synchronous movements were also observed in the two vocal cords, the twitchings 
taking place in abduction, but these movements were arrested by phonation. Vol- 
untary motility was not affected; reflexes and the sense of taste were preserved. 
Nothing else was observed in the neurologic and general examination, although 
the Wassermann reaction was positive in the blood. Observation a year later 
revealed extension of the myoclonic syndrome. The movements had extended to 
the eyeballs where, in addition to ordinary nystagmus, there was a rapid oscillatory 
rhythm of about 200 per minute, and there was also rotatory oscillation at the rate 
of 120 per minute of continuous character. Slight twitching about the right corner 
of the mouth was observed, but none in the tongue or in the mouth, subhyoid or 
intercostal muscles. The diaphragm, however, was affected by the same twitching 
movements. Aside from slight reduction in the intensity of the myoclonus by 
cicutine, treatment brought about no change. In October, 1930, the syndrome had 
extended more markedly to the larynx and other muscles of the neck, and also 
to the intercostal muscles on the left side. A mild pseudobulbar syndrome had 
developed, with disturbance in swallowing and phonation, exaggerated emotional 
responses and stiff, uncertain gait; the plantar reflex was in extension on the 
left side. 

In the second patient, aged 60 years, the process began more abruptly, with 
right hemiplegia, not involving the face, and tending toward recovery. Examination 
revealed mild hemiplegia with disturbances in language, fairly marked cerebellar 
signs and fleeting lateral nystagmus, but without sensory changes. The patient 
tended to laugh a little inordinately. Myoclonic movements of the palate, at the 
rate of 130 per minute, were observed on the right side, interrupted by voluntary 
movements and associated with similar movements of the pharynx and larynx. The 
dome of the diaphragm on the right side presented similar movements, but there 
were none in the cervical region. The blood pressure was markedly elevated; the 
Wassermann reaction was negative. During the succeeding months the condition 
became aggravated, with the occurrence of one or more slight strokes, which 
affected the left side and completed the picture of pseudobulbar paralysis with 
spasmodic crying. Myoclonus had now become bilateral, and there was, in addition, 
disturbance in sensibility to pain and temperature on the left side of the body, 
indicating a lesion in the brain stem. 





ABSTRACTS FROM CURRENT LITERATURE 


In most of the instances of palatal myoclonus there has been found degeneration 
of the central tegmental fasciculus of the pons, but in some cases this is entirely 
normal. On the other hand, some cases have been reported in which the dentate 
nucleus has been decidedly affected. In all cases so far reported there has been 
hypertrophic degeneration of the inferior olive. 


FREEMAN, Washington, D. C. [Arcu. Neuro... & Psycurart.] 


SPLENIC THERAPY IN ALLERGIC CONDITIONS OF THE UPPER RESPIRATORY 
Tract. F. Hutter, Monatschr. f. Ohrenh. 66:86 (Jan.) 1932. 


Hutter discusses the therapy of allergic conditions of the upper respiratory 
tract, such as hay fever, asthma and vasomotor rhinitis, and reports the favorable 
results that he has obtained in such conditions by intramuscular injection of an 
extract of the reticulo-endothelial tissue. The dosage was usually 2 cc. and was 
given at intervals depending on the reaction; in most of the cases susceptible to 
treatment, one or two injections produced improvement or remission of symptoms 
over a long period. In cases of hay fever there were no cures, but in most of 
them decided improvement was exhibited. The treatment is based on the theory 
that there is a causal relation between the functional condition of the spleen and 
the allergic diathesis. The increase of the eosinophilic count in allergic condi- 
tions is well known, and the relation between eosinophilia and function of the 
spleen is not unknown, as it has been experimentally demonstrated that decreased 
splenic function is accompanied by hypereosinophilia and that increased splenic 
function is accompanied by a decrease in the eosinophilic count. It has also been 
reported that parenteral administration of extract of spleen in cases of allergic 
dermatosis resulted in decrease of eosinophilia and simultaneous disappearance of 
the dermatosis. The author thinks that splenic therapy, because of the physio- 
pathologic significance of the reticulo-endothelial system, is a valuable addition 
to therapeutic measures for combating allergic conditions. The advantage of this 
method is the rapidity of the response in cases susceptible to treatment 


Epitor’s ABSTRACT. 


POSTOPERATIVE COURSE OF TEMPERATURE IN OTOGENOUS SEPTICEMIA 
LEIDLER, Monatschr. f. Ohrenh. 66:185 (Feb.) 1932. 


Leidler reports a study of the postoperative course of temperature in sixty-two 
cases of otogenous septicemia. Temperatures were taken four times daily, and in 
some instances every two hours, from the time of surgical intervention for the 
purpose of eliminating the septic focus in the sinus or the internal vena jugularis 
until recovery or death. In adults, the temperatures were taken in the axilla; in 
children, in the rectum. The author has not made the usual type of graph, but 
has picked the maximum temperatures and the minimum temperatures from the 
temperature records and represented each in a separate curve. In this way he 
obtains a better oversight of the temperature movements and the relation of the 
two poles of temperature. In the study of the temperature curves, the author 
sees four facts revealed with certainty: (1) that in otogenous septicemia there 
are typical courses of fever; (2) the course of the maximum temperatures must 
serve as a basis for these types; (3) the minimum temperatures also show typical 
courses, and (4) the minimum temperature curves do not always run parallel 
with the maximum temperature curves at a lower level; their course is more often 
different and subject to its own laws. A discussion of theories of septicemia 
and especially of fever in septicemia follows. The author thinks that the reason 
a “typical septic fever” is not recognized is not because the fever in diseases 
leading to sepsis is not subject to laws, but that these laws are not yet known. 
The author thinks the conception of Donath and Sax! is valuable; they think 
the infectious disease “sepsis” is a characteristic reaction of a person to infection 
with various bacteria. The septic reaction is the expression of the successful or 
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failing resistance of the organism to widely differing pathogenic agents. Exam- 
ining his statistics from the point of view of this conception of septic reaction, the 
author sees a battle between two forces, one of which forces the temperature up 
and one which pulls it down toward normal. The author suggests the hypothesis 
that the minimum curves show the more or less successful attempt of the heat 
regulation center to overcome the heat resulting from the disease, and by the 
creation of nearly normal conditions, even if only for a few hours, to give the 
infection resisting forces a chance to recover. The author points out the value of 
an intensive study of the bacteriology and the blood picture of otogenous septi- 
cemia by systematic, frequent, possibly hourly, examination, to throw further light 
on the subject of septicemia, and especially the course of temperature in septicemia. 
Epitror’s ABSTRACT. 


Ray THERAPY FOR MALIGNANT TUMORS IN OTORHINOLARYNGOLOGY. H. 
HoLTHuUSEN, J. HEGENER and K. ENGLMANN, Ztschr. f. Hals-, Nasen- u. 
Ohrenh. 31:3 (April 15) 1932. 


This article is in three parts, each presenting a different aspect of ray therapy 
for malignant tumors: The first, by Holthusen, presents the radiologic aspect, 
the second, by Hegener, is on the clinical aspect, and the third, by Englmann, 
deals with the morphologic and biologic aspect. The aim is to prove to the 
otorhinolaryngologists of Germany that their skepticism toward irradiation of 
malignant tumors is carried too far and to substantiate the opinion of the authors, 
based on their own experiences and on those of others, that irradiation is able 
to achieve better results than surgical procedures with most malignant tumors 
occurring in the ear, nose and throat. Part one reviews the development of ray 
therapy, discusses the nature of roentgen and radium activity in irradiation and 
compares the various technics of roentgen and of radium irradiation as to applica- 
tion, dosage length and number of irradiation periods, results and limitations. 
Coutard’s method of protracted and fractionated roentgen irradiation with a high 
total dose, which is chiefly used by the authors, and other methods and combina- 
tions of methods of roentgen and of radium irradiation used by them, according 
to the location and the type of the tumor, are discussed. Their experience is 
based on 185 cases of malignant tumors of the upper respiratory passages and 
the ear. Part two presents a discussion of the clinical aspects of irradiation; 
diagnosis of tumors, determination of the radiation dose and the importance of 
observation and treatment during and after irradiation. This is followed by a 
tabular presentation of 89 cases of irradiated malignant tumors of the hypopharynx, 
inner larynx, mesopharynx, tonsils, epipharynx and supramaxillar and nasal sinuses. 
The methods used for each type are discussed, and the results achieved are com- 
pared with those obtained by surgery in the corresponding type. The problem 
of therapy in cases with metastases is discussed. The author of part three discusses 
the histologic effects of roentgen rays and of radium under the following headings: 
(1) effects of roentgen rays and radium on tumor cells in lethal and nonlethal 
doses, (2) effects on the tumor bed, (3) differences in radiosensitivity of carcinomas 
and sarcomas and (4) effects of radium and roentgen rays on normal tissue. In 
the last division he brings out the fact that protracted and fractionated roentgen 
irradiation produces much less injury to normal tissue than a single intensive 
irradiation, and therefore permits of much higher total irradiation doses with 
greater preservation of healthy tissue. The recognition and practical application 
of this fact to irradiation of malignant tumors of the upper respiratory passage 
have already produced results that constitute a considerable advance in this field. 


Epitror’s ABSTRACT. 
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SoME EXPERIENCE IN THE TREATMENT OF BILATERAL ABDUCTOR PARALYSIS. 
Dr. W. B. Hoover, Boston, by invitation. 


A study of nineteen cases in the Lahey Clinic was the basis of this report 
on bilateral abductor paralysis. The cause of the paralysis in eighteen cases was 
related to thyroid conditions. The clinical history in cases of bilateral abductor 
paralysis following thyroid operations varies. After the operation the patient 
may be hoarse, unable to speak above a whisper; breathing may be quiet, or 
stridor may be so marked that tracheotomy is necessary. Of the three reported 
cases of bilateral abductor paralysis proving temporary in this clinic, tracheotomy 
was necessary in two; and in the cases of bilateral abductor paralysis produced 
elsewhere, tracheotomy was performed in two immediately following thyroid 
operation. Usually there is a fair airway, and breathing is not difficult. With 
time, the voice improves and stridor develops. The glottis becomés so narrow 
that the activity is limited by want of air. In one of the reported series, stridor 
began and the voice returned two years after thyroid operation. With the stridor 
a crowing noise develops on inspiration, especially when the patient is asleep, 
and on exertion. Breathing is made more difficult by respiratory infections. There 
is also difficulty in swallowing, some patients being unable to eat at the table 
with the rest of the family on account of “choking spells,” believed due to the 
aspiration of food or secretion into the larynx or trachea. 

Examination of the patient shows the signs of inspiratory obstruction, while 
expiration is not difficult. A view of the larynx reveals the arytenoids and vocal 
cords in the midline, with only a narrow chink between them. During expiration 
the cords are lifted upward and are opened in the midportion by the current of 
air; then they are drawn downward and together in a valve-like manner, as 
pointed out by Dr. Jackson, closing the already narrow glottis. With the history 
and examination the diagnosis is really made. Then comes the question of treat- 
ment. A perfect answer to this question has not yet been given. The ideal 
method of restoring function to the paralyzed muscles of the larynx by anastomosis 
of the nerve seemed possible, but the clinical reports of Dr. Frazier and our 
experience seem discouraging. Cutting of the recurrent nerve has been advocated 
to produce the cadaveric position of the vocal cords. In the cases mentioned, 
this procedure was followed by no particular change. 


It is well to consider here the position of paralyzed vocal cords. One might 
expect the cadaveric position of an arytenoid and cord in a recent complete 
paralysis of a recurrent laryngeal nerve. As time goes on, it is reasonable to 
expect the paralyzed cord to approach the midline because, first, there is no 
resistance to motion toward the midline; secondly, it is pushed toward the median 
line by every act of deglutition which closes the glottis, and the arytenoid and 
cord are pulled by the opposite side when only one nerve is paralyzed. Thirdly, 
the soft tissue of the larynx, between the cord and cartilage, may offer resistance 
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to the arytenoid returning laterally. In partial loss of function of the recurrent 
nerve, if Semon’s law is true, again one would expect the vocal cord and arytenoid 
to be found in the median position. This was true in two of the cases of temporary 
abductor paralysis (bilateral) produced in the clinic. Experience shows that the 
median position is more frequently found than the cadaveric in cases of paralysis 
of the vocal cords. 

Widening of the anterior portion of the larynx by plastic operations is men- 
tioned, and we regret trying it in a single case. Lateral transplantation of the 
anterior attachment of the vocal cords, as suggested by Trotter and Moore, was 
tried in one case and is mentioned only to be condemned. A.number of methods 
with the purpose of producing the abductor position of the arytenoid, by suturing 
the cord to the thyroid cartilage; by resecting a window in the cartilage, with 
the expectation of the cord being drawn laterally by scar tissue, and by the 
implantation of the omohyoid muscle into the cord and direct transplantation of 
a nerve into the posterior muscle, have all been advocated, and nearly all have 
been complete failures. 

A great many other methods have been described, but tracheotomy is one of 
the oldest but best methods of treatment. Here an adequate airway may be easily 
obtained, and if combined with a valve tube, as that designed by Dr. Tucker, 
an excellent voice is also retained without inconvenience to its possessor. If the 
patient is happy with the tube, no further treatment is necessary. A tracheotomy 
should be done whenever the activity of the patient is limited by the narrowed 
glottis, and should not be removed until the obstruction is relieved. Some patients 
have detested the tube and demanded further procedures. 

Submucous resection of the vocal cord has been described with very promising 
results, and such a method used in four cases is presented for consideration. This 
procedure should be done when the patient is dissatisfied with a tube, and when 
recovery of function is no longer probable, that is, from nine months to one year 
after operation on the thyroid. The patient must not be promised a good voice, 
but told that there is reason to believe there will be a whispered voice that will 
be easily understood, and it may be even better than the buccal voice of a 
laryngectomized patient. The size of the breathing space depends on the person’s 
occupation. Roughly speaking, the voice will be diminished as the airway is 
increased, unless the false cords can be brought together on phonation, forming 
a pseudoglottis. When the valve action of the cords previously referred to is 
marked, a small change may make a great improvement in the airway if it puts 
the valve out of order. 

\ woman, aged 35, came to the clinic with the chief complaint of dyspnea 
dating from an operation for hyperthyroidism sixteen months prior to admission. 
With the return of the voice seven months after operation, there was difficulty 
in breathing and swallowing. For nine months there had been stridulous breath- 
ing. Four weeks before admission tracheotomy was necessary. Examination 
showed the arytenoids and the vocal cords lying almost in the median line. A 
direct laryngeal examination was made, and the vocal cords and the arytenoids 
were pried apart with some difficulty. A catheter was placed through the larynx 
into the trachea, enabling the patient to breathe with ease, and, under local 
anesthesia, a tracheotomy was done. The catheter was removed, and later a 
laryngofissure was done. One blade of a scissors was introduced into the opening 
and carried upward between the vocal cords. The thyroid cartilage and mucous 
membrane of the larynx were opened in the midline. A long gauze pack was 
placed in the upper part of the trachea above the cannula to prevent the aspiration 
of blood or secretions. Silkworm gut sutures were placed in the upper and lower 
portions of the thyroid cartilage to serve as retractors and were held by forceps. 
With sharp dissection the mucous membrane was separated from the underlying 
structure below the true cord, over the cord and upward behind the ventricle 
of the larynx. The separation was carried posteriorly behind the vocal process 
of the arytenoids. The soft tissue was then separated from the under surface of 
the thyroid cartilage. With curved scissors, the posterior attachment of the 
loosened tissue was cut. The vocal process of the arytenoid was removed with 
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punch forceps. One bleeder was caught and controlled by diathermy. The loose 
membrane was sutured anteriorly to the cartilage with absorbable catgut. The 
wick in the trachea was removed. A small iodoform gauze pack was then placed 
in position, holding the membrane against the cartilage and filling the lumen of 
the larynx. The end of the iodoform pack was brought through the cricothyroid 
membrane; the cartilage, subcutaneous tissue and skin were brought together and 
sutured. Eleven days after operation the pack was removed from the larynx; 
two days later the tracheal tube was plugged, and on the following day the tube 
was removed. The postoperative course was all that could be desired. 


The advantage of this operation is that the mass of the cord is removed, and 
the mucous membrane lining the larynx remains, preventing the formation of 
granulation and secondary cicatricial contractures. Laryngofissure today is a 
relatively safe operation, and an excellent exposure is attainable. The only dis- 
advantage is the loss of voice, which is not complete. 


DISCUSSION 

Dr. Louis H. CrLerr: I want to congratulate Dr. Hoover on his able 
presentation and excellent contribution to the relief of this distressing condition. 
These cases are all cases of impending suffocation which, fortunately, are not 
often fatal. I have often observed this difficulty in swallowing, and there is 
probably some sensory disturbance back of it. One patient with bilateral paralysis 
after thyroidectomy could swallow little but fluids and took mostly milk so that 
scurvy later developed. Esophagoscopy was done, but no real obvious cause for 
the difficulty in swallowing was found. The tips of the arytenoids were found 
tilted forward in this case. As to treatment, if anastomosis of the nerve is required, 
it is first necessary to remove obstruction. Tracheotomy is not popular because 
of the tube, but once done it is difficult to get the patient to part with the tube 
because of the ease of respiration. I should like to ask Dr. Hoover if he has 
been troubled by granulations along the anterior commissure. I have treated 
four patients with an endoscopic method in an attempt to remove a margin of 
vocal cord throughout the whole length as well as the vocal process. In three 
cases successful results were obtained, and in a fourth case operation was done 
yesterday. During the process of healing, granulations prove embarrassing. 


Dr. GABRIEL TUCKER: Dr. Hoover’s new operation promises to be a great 
advance in the treatment of this condition. Three of the important functions 
of the larynx are the respiratory, the protective and the phonatory. The most 
important to life is the respiratory function. The next most important is the 
protective function. The production of voice is an important but not a necessary 
factor in the life of the individual. In bilateral posticus paralysis, the respiratory 
function is most impaired; the voice is less impaired. When the patient becomes 
urgently dyspneic, the protective function is also impaired because the secretion is 
aspirated into the air passages in the effort to get air into the lungs. In restoring 
to normal the respiration and protection to the lower air passages, the ideal 
procedure is anastomosis of the nerve. As yet that procedure has not obtained 
ideal results, although Dr. Charles Frazier has made great advances in this work 
Operations on the vocal cords themselves may restore the respiratory function 
without impairing the protective function, but there is a definite impairment of 
the voice after practically all of the operations. Dr. Hoover’s operation would 
be ideal if it could supply sufficient innervation to allow the patient to develop a 
voice. In observing the patients on whom Dr. Frazier has performed anastomosis, 
there seems to be an increase in the muscular actions that produce adduction 
following the operation. I have often felt that such an operation as Dr. Hoover 
has devised might give a result that would take care of all three functions of the 
larynx in the cases in which anastomosis has been done. Dr. Clerf’s suggestion 
of shaving off the margins of the cord certainly deserves consideration as it is a 
procedure that does not require external operation, not even tracheotomy in some 
cases, and it should not give rise to any serious scar formation within the larynx. 
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I agree with both Dr. Hoover and Dr. Clerf that as long as the patients are satisfied 
with a tracheotomy tube, it is the best thing, probably, to let them alone. The 
valvular tube takes care of the patients’ difficulty in breathing, overcomes the 
tendency to aspiration and aids them materially in phonation. The objection to 
tracheotomy has been raised that the air has not been made warm and moist 
before it passes into the lung. It is debatable whether or not this procedure 
has any bad effect. The patient’s own objection to wearing a tracheotomy tube 
must be considered, although it should not be given too much weight if the larynx 
is carrying out its functions properly with the use of the tube. 

Dr. Hoover: I have here a cast of a larynx showing the details of the 
procedure. In regard to aspiration and difficulty of swallowing, I believe the 
effort is due to difficulty in getting air into the larynx, and, therefore, there is 
difficulty in keeping secretion out of the larynx. Granulations occurred in only 
one case in which I broke through the membrane. I have not attempted the 
removal of enlargements of the cord, because the end-results as reported in the 
literature seemed unsatisfactory. Even if this method failed, sufficient mucous 
membrane may be left. Once these patients are asleep, they make a roaring noise 
which may be heard three or four rooms away. I have found Dr. Tucker’s 
tube very satisfactory, as it permits the secretion to be coughed from the throat 
to the mouth and expectorated. 


THE OroLocic PROBLEM PRESENTED BY SUPPURATION OF THE PETROUS 
PyraMip. Dr. SAMUEL J. KopretzKy, New York, by invitation. 


The problems presented by suppuration of the petrous pyramid are rather 
simple when basic principles are considered. It is not something new— not a 
new conception — but is a reassembling of data which have found their way into 
the literature. It may be recognized, handled and cured, or it may produce chronic 
otorrhea, or more to be deplored, result in meningitis and death. In the literature 
these cases have appeared as special reports. There will be less and less of 
the atypical to discuss when one comprehends fundamental pathology. In those 
studies of cases coming to autopsy with Gradenigo’s syndrome, it was found there 
were meningitides. A condition which could be recognized long before Gradenigo’s 
syndrome appeared was overlooked. One must first discard Gradenigo’s syndrome 
as connected with the petrous pyramid. There may be Gradenigo’s syndrome 
without petrosal suppuration, and petrosal suppuration without Gradenigo’s syn- 
drome. Osteomyelitis of the pyramid, osteitis of the petrous pyramid, etc., have 
been confused and added to our misunderstanding. It is necessary to separate the 
pathologic entities. Wittmaack’s theory of pneumatization of the temporal bone 
must be accepted. One must go back to Wittmaack to find an explanation for 
what happens. The temporal bone was intended to be pneumatized, but it is not 
always that way. When there is no pneumatization there can be no mastoiditis, 
and when there is mastoiditis there must be pneumatization. The process of 
pneumatization takes place not only in the mastoid process but also in the 
petrous pyramid. The osteitis reaches the meninges by lymph channels and vessels. 
The advance is slow. Only occasionally is it acute, and then it becomes the more 
acute as the endocranial structures are reached. The difference between osteo- 
myelitis and empyema must be recognized because differing treatment are indicated. 

When osteomyelitis goes through the haversian canal system, there are apt 
to be subperiosteal and extradural collections of pus. When the lesions reach 
the endocranium, the process goes up to the tentorium and meningitis occurs. 
In osteomyelitis of the petrous pyramid sequestrums form, but often in empyema 
of the coalesced tip there are no sequestrums. The advance in the coalesced tip 
follows the same route as in coalescence of acute mastoiditis. Theoretically, there 
may be a coalescence of a pneumatized tip without mastoiditis. 

One group of cases of acute mastoiditis fails to be aided by operation on the 
mastoid, and these have been called Wittmaack’s acute mastoiditis. No operation 
on the mastoid is adequate to eliminate infection when the tip of the pyramid 
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is involved and the ear continues to discharge. Chronicity does occur in those 
mastoids with pneumatization. Chronic cases that have subsided, if studied from 
the tip angle, will show coalescence. The other result of suppurative lesions in 
the petrosa is meningitis. These cases run their course, and, suddenly, “fulminat- 
ing” meningitis occurs, so-called in comparison with meningitis following osteo- 
myelitis. lodized poppy seed oil 40 per cent injected in these cases went into 
the middle fossa and spread immediately backward and was held by the tentorium. 

When a mastoiditis exists there develops, after a period of time, a clinical 
picture which is simple. There are four periods: (1) ocular pain and aural 
discharge, (2) low grade sepsis, (3) quiescence and (4) onset of meningitis. 

Ocular pain occurs on the same side as the lesion and is in the distribution of 
the first branch of the fifth nerve. This must be differentiated from lateral sinus 
thrombosis and posterior fossa lesions. Every effort to account for the pain 
should be made before ascribing it to the first branch. The onset may be from 
eighteen days to seven months. The aural discharge either fails to dry up, or 
the discharge is accompanied by the ocular pain. The duration of the discharge 
varies from a few days to months after operation. Only in the acute necrotic 
mastoiditis of Wittmaack can this occur in a pneumatized mastoid. The middle 
ear, when opened at operation, is full of detritis, which should not be present, and 
the appearance is not what one would expect. During the first period there are 
transient signs, such as vertigo and nystagmus (due to labyrinthitis) ; tests show 
the labyrinth functioning normally, and the labyrinth is simply transiently irritated. 
The facial paralysis is transient. 

During the period of low grade sepsis there is an afternoon temperature of 
99 F. to 102 or 103 F. Just then the patient is reported well. There is no 
more facial weakness and no more transient labyrinthine irritation. This is 
the worst and most dangerous period. Rupture and entrance into the endocranium 
have occurred. It is the calm before the storm. It is almost too late now. 
One must fight before the quiescent stage is reached. Once in this stage, there 
is positive roentgenographic evidence. The fourth stage represents the onset of 
meningitis. We all know the details, opisthotonos, Kernig’s sign and the others. 
The laboratory data are for the most part negative, except for the roentgenographic 
studies. The blood studies are not significant except in the terminal stage. The 
spinal fluid and the eyeground studies are likewise not significant except in this 
stage. The roentgenograms give important data. Every one must get used to the 
work of one roentgenologist. One wants to know the presence or absence of 
pneumatization. As a routine procedure, one takes key pictures of the base in 
every case of mastoiditis. That key plate compared with plates at the second or 
third stage of the condition will prove invaluable. Is it or is it not a pneumatized 
tip? 

There is only one treatment, i. e., operative. While suggestions have suddenly 
cropped out everywhere almost at the same time, surgical treatment has been 
agreed on. One must.make a diagnosis first; then one must know what to do. 
In dealing with suppurations of the tip, the literature teems with suggestions. A 
few authors have reported cures. 

The technic is simple, but sounds difficult. A simple mastoidectomy has usually 
been done before the lesion develops. This is converted into a radical operation, 
the zygoma is then rimmed off almost to the glenoid articulation to get as far 
forward toward the eustachian orifice as possible. There is no fear of facial 
palsy since Duel’s work has become known. Remove the tubotympanic cells 
completely and remove the tensor tympani, bore into that area and open it. When 
the patient is lying on the table, a probe in the external auditory canal gives 
the general direction. Open the eustachian tube entering at an angle of 30 degrees. 

In conclusion, if you will take Gradenigo’s syndrome as a cross country hunter 
takes a fence —take it in passing and pass on —and diagnose the lesion you are 
dealing with and apply specific surgical measures to the specific lesion, then you 
will be faultless and the results will be gratifying. The taking of key plates is 
important. 
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DISCUSSION 

Dr. Oscar V. Batson: It is difficult to discuss a beautiful presentation such 
as this when one is not acquainted with the patients clinically. I believe it is 
well to forget the Gradenigo syndrome, because there are only two nerves (the 
seventh and eighth) in the temporal bone that may be involved. Other nerves 
are not directly in the bone, and pus is in the ramifications of the temporal bone 
and therefore cannot involve them directly. Many times there are phenomena of 
blood vessels about the nerves, and I do not believe it possible for pus to lie 
directly against the nerve. Recent work shows the dura mater to be a part of the 
cranium. When there is involvement of the dura there is difficulty at once, but 
once the process reaches the inside of the dura there is immediate trouble. At 
what age does pneumatization of the tip of the temporal bone appear? I have 
seen many bones opened in the laboratory. In the case of a child, 8 years of age, 
peritubal cells were involved and pneumatization extended beneath the superior 
semicircular canal. In subacute cases, the fossa may sometimes be traced out 
into the mastoid area below the superior canal. It may extend to the dura 
without involving any cells. 

Dr. Francis C. GRANT: The important points that I have gleaned from Dr. 
Kopetzky’s presentation are, first, cases occur with pus at the tip of the temporal 
bone; second, a method has been evolved for drainage and cure; third, without 
surgery, meningitis and brain abscess are inevitable. By this method, it is possible 
to localize and evacuate the pus and thus is a step in advance of older methods. 
If following a mastoid operation, meningitis develops, death results. Brain abscess 
is more favorable, but the idea I have gathered is that here one has a condition 
in which a prophylactic measure is offered by which the lesion may be localized 
and drained. These conditions must be recognized and the technic mastered. 


Dr. MatTHEew S. ErRsNER: Dr. Kopetzky’s presentation tonight has cleared 
up many points formerly vague to me. The form of treatment depends on whether 
or not pneumatization has occurred. This is a real message. I will review a 
few clinical symptoms to which Dr. Kopetzky has called our attention. First 
of all one must be a keen observer to note the labyrinthine symptoms and the 
fleeting palsies. What should be done at the quiescent stage? I have a patient 
now at this stage. This talk makes me feel like rushing off and operating at 
once. There may be chronic suppurative otitis media, and the patient may recover. 
What damage can be done if one operates, providing one knows anatomy? None. 
A radical mastoidectomy is done, the tensor tympani muscle removed and an 
attempt made with a drill to drain pus. If no pus is found, a good radical 
mastoidectomy has been performed and no damage is done. When I first heard 
Dr. Kopetzky last year I had some doubts, but when I stressed some of these 
things in my own mind I became convinced. As to laboratory aid in analyzing 
cases, eosinophilia was found in four cases. In infection the eosinophilia dis- 
appears but reappears after infection disappears. In bone destruction and in 
allergy one has eosinophilia. Roentgenograms were made in a case of otitis media 
neonatorum, which had lasted a week or ten days, and mastoid cells were demon- 
strated. I should like Dr. Kopetzky to discuss the vidian nerve. 


Dr. Epwarp B. GLeAson: I have listened with rapt attention to the mag- 
nificent address made tonight. In the Graduate School I have done forty-eight 
Kopetzky operations on cadavers. There was great difficulty in getting together 
the specimens, but I have brought some of them with me. Out of forty-eight 
specimens, there was only one that showed the pneumatization that Dr. Kopetzky 
has described. The only case in which I have operated was one of that kind, 
and the patient made a good recovery. 


Dr. SAMUEL BRICKER: Having had the most recent case in the literature, 
[ want to bring out a few points. One is apt to get a definite picture before 
going ahead. My patient had supra-orbital and retro-ocular pain. I was certain 
of suppuration of the petrous tip and had read Dr. Kopetzky’s literature, but 
I did not find aural discharge, and there was no septic temperature. The pain 
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subsided, and on the eighteenth day the patient had a sudden feeling of well being. 
A roentgenogram was made, but we did not know just what to look for; there 
was a difference between the two petrous tips. We could not conscientiously 
operate until the eighteenth day. The discharge then changed from a thick 
sparse to a mucoid secretion. 

Dr. Kopetzky: I wish that I had the time and you had the patience for the 
elaboration of all the questions brought up tonight. I do not know how early 
pneumatization occurs. It probably does not occur in thousands of cases. At 
the fifth to sixth year pneumatization begins to appear, and the youngest of 
my patients was 5 years of age. Observation in these cases requires many times 
the effort the average case of mastoiditis requires. They take seven or eight 
visits a day. I have been through this argument with consultants and families, 
and for twenty-four hours have argued continuously until the family and consultant 
conceded the point and the patient lived. I have one case in which there was 
recurrence after two years. The temperature was 99 to 100 F. with pain along 
the fifth nerve and discharge from the ear. A Yankauer probe was pushed 
through the wound, and the patient recovered. The nasal sinuses must be ruled 
out, and one should have a clearcut case before proceeding. This is an entity 
and you will meet it. There is no fixed routine by which these cells develop. 
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INTERNATIONAL 
SECOND INTERNATIONAL OTOLARYNGOLOGICAL CONGRESS 
President: Prof. Dr. A. G. Tapia, Hermosilla, 2, Mod, Madrid, Spain. 
Secretary: Prof. Dr. C. E. Benjamins, Verlengde, Heereweg 143, Groningen, 
Holland. 
Place: Madrid, Spain. Time: September 27-30, 1932. 


FOREIGN 


New ZEALAND BriITISH MEDICAL ASSOCIATION, EAR, NOSE AND 
THROAT SECTION 


Chairman: Dr. James Hardie Neil, Auckland. 
Secretary: Dr. W. Gillies Borrie, Auckland. 
Royat Society oF MeEpIcing, SECTION oF LARYNGOLOGY 


President: Dr. Walter G. Howarth, 21 Devonshire Place, W., London. 
Secretary: Dr. A. Lowndes Yates, 33 Weymouth St., W. 1, London. 


RoyaL Society oF MeEpicine, SECTION oF OTOLOGY 


President: Dr. Norman Patterson, 82 Portland Pl., W. 1, London. 
Secretary: Dr. T. B. Jobson, Netherwood, Epsom Road, Guildford. 


NATIONAL 
AMERICAN MEDICAL ASSOCIATION, SECTION ON LARYNGOLOGY, 
OTOLOGY AND RHINOLOGY 
Chairman: Dr. Harris P. Mosher, 828 Beacon St., Boston. 
Secretary: Dr. John J. Shea, 1018 Madison Ave., Memphis, Tenn. 
Place: Milwaukee. Time: 1933. 
AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. S. Hanford McKee, 1528 Crescent St., Montreal, Canada. 
President-Elect: Dr. B. R. Shurley, 62 W. Adams Ave., Detroit. 

Executive Secretary: Dr. William P. Wherry, Medical Arts Bldg., Omaha. 
Place: Montreal, Canada. Time: Sept. 19-23, 1932. 


AMERICAN BRONCHOSCOPIC SOCIETY 
President: Dr. Louis H. Clerf, 128 S. Tenth St., Philadelphia. 
Secretary: Dr. Richmond McKinney, 899 Madison Ave., Memphis, Tenn. 
AMERICAN LARYNGOLOGICAL ASSOCIATION 
President: Dr. George Fetterolf, 2010 Spruce St., Philadelphia. 
Secretary: Dr. George M. Coates, 1721 Pine St., Philadelphia. 
Place: Washington, D. C. Time: May 2-4, 1933. 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL SOCIETY 
President: Dr. Joseph C. Beck, 185 N. Wabash Ave., Chicago. 
Secretary: Dr. R. L. Loughran, 33 E. Sixty-Third St., New York. 

AMERICAN OTOLOGICAL SOCIETY 


President: Dr. George L. Tobey, Jr., 270 Commonwealth Ave., Boston. 
Secretary: Dr. Thomas J. Harris, 104 E. Fortieth St., New York. 
Place: Washington, D. C. Time: May 2-3, 1933. 


SECTIONAL 


EASTERN NEw YorkK Eye, Ear, Nose AND THROAT ASSOCIATION 
President: Dr. R. H. Seeley, 9 Court St., Rutland, Vt. 
Secretary-Treasurer: Dr. Arthur F. Holding, 142 Washington Ave., Albany. 
Time: Third Wednesday of October, November, March, April, May and June. 


* Secretaries of societies are requested to furnish the information necessary 
to make this list complete and to keep it up to date. 
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New ENGLAND OTOLOGICAL AND LARYNGOLOGICAL SOCIETY 


President: Dr. Henry A. Barnes, 520 Commonwealth Ave., Boston. 
Secretary-Treasurer: Dr. Lyman G. Richards, 319 Longwood Ave., Boston. 


PacitFic Coast OTo-OPHTHALMOLOGICAL SOCIETY 
President: Dr. Hans Barkan, 490 Post St., San Francisco. 
Secretary-Treasurer: Dr. J. Frank Friesen, 727 W. Seventh St., Los Angeles. 
Pucet SounpD ACADEMY OF OPHTHALMOLOGY AND OTo-LARYNGOLOGY 
President: Dr. John H. Harter, 1215 Fourth Ave., Seattle. 
Secretary-Treasurer: Dr. Francis A. Brugman, 806 Cobb Bldg., Seattle. 
Time: 8 p. m., third Tuesday of each month, except July and August. 


Stoux VALLEY EYE anp Ear ACADEMY 
President: Dr. John B. Gregg, 101 S. Main Ave., Sioux Falls, S. D. 
Secretary-Treasurer: Dr. Frederick H. Roost, 420 Trimble Bldg., Sioux City, 
Iowa. 
Place: Sioux City, Iowa. Time: November, 1932. 


SOUTHERN MEDICAL ASSOCIATION, SECTION ON Eye, Ear, Nose 
AND THROAT 
Chairman: Dr. Wiley R. Buffington, 211 Camp St., New Orleans. 
Secretary: Dr. W. D. Gill, 323 Medical Arts Bldg., San Antonio, Texas. 
Place: Birmingham, Ala. Time: November, 1932. 


SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 
President: Dr. W. E. McGarvey, 802 Jackson City Bank Bldg., Jackson. 
Secretary: Don C. Lyon, 1405 Union and Peoples National Bank Bldg., Jackson. 
Time: Third Thursday of alternate months. 


STATE 
CoLtorapDoO OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. Harry L. Whitaker, 1612 Fremont St., Denver. 
Secretary: Dr. Rex L. Murphy, Metropolitan Bldg., Denver. 


Place: Assembly Room of Metropolitan Bldg. Time: First Saturday of each 
month from October to May. 


ConneEcTicuT STATE MEDICAL SOCIETY, SECTION ON Eye, Ear, 
NoOsE AND THROAT 
Chairman: Dr. M. H. Gill, 36 Pearl St., Hartford. 
Secretary-Treasurer: Dr. Walter L. Hogan, 750 Main St., Hartford. 


Eye, Ear, NosE AND THROAT CLUB OF GEORGIA 
President: Dr. Thomas H. Hall, Jr., 617 Mulberry St., Macon. 
Secretary-Treasurer: Dr. J. A. Smith, 700 Spring St., Macon. 


INDIANA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. J. R. Gillum, 221 S. Sixth St., Terre Haute. 
Secretary: Dr. J. Kent Leasure, 611 Hume-Mansur Bldg., Indianapolis. 


IowA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Royal French, 28 S. First Ave., Marshalltown. 
Secretary-Treasurer: Dr. W. F. Boiler, 105 East Iowa Ave., Iowa City. 


MICHIGAN STATE MEDICAL Society, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
Chairman: Dr. Wilfred Haughey, 303 Post Bldg., Battle Creek. 
Secretary: Dr. H. O. Westervelt, 239 Pipestone St., Benton Harbor. 
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MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. Douglas Wood, 74 S. Ninth St., Minneapolis. 
Secretary-Treasurer: Dr. W. E. Camp, Medical Arts Bldg., Minneapolis. 
Time: Second Friday of each month, October to May. 


MONTANA ACADEMY OF OTO-OPHTHALMOLOGY 
President: Dr. W. J. Marshall, 212 N. Higgins Ave., Missoula. 
Secretary: Dr. A. W. Morse, Phoenix Bldg., Butte. 
Time: Semi-annually. 
New Jersey State MepicAL Society, SECTION ON OPHTHALMOLOGY, 
OtToLoGy AND RHINOLARYNGOLOGY 


Chairman: Dr. Charles H. Schlichter, 556 N. Broad St., Elizabeth. 
Secretary: Dr. B. E. Failing, 31 Lincoln Park, Newark. 


New York StaTeE MeEpicat Society, Eve, Ear, NosE AND 
THROAT SECTION 
Chairman: Dr. D. F. Gillette, 109 S. Warren St., Syracuse. 
Secretary: Dr. Frank M. Sulzman, 1831 Fifth Ave., Troy. 
NortH DAKOTA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
6 Broadway, Fargo. 
Secretary-Treasurer: Dr. F. L. Wicks, 516 Fourth St., Valley City. 


President: Dr. Axel Oftedal, 55% 


OREGON ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. H. M. Hendershott, 193 Eleventh St., Portland. 
Secretary: Dr. Andrew J. Browning, 418 Mayer Bldg., Portland. 

Place: Good Samaritan Hospital. Time: Third Tuesday of each month. 


RuHOpE ISLAND OPHTHALMOLOGICAL AND QOTOLOGICAL SOCIETY 
President: Dr. Herman A. Winkler, 224 Thayer St., Providence. 
Secretary: Dr. N. A. Bolotow, 108 Waterman St., Providence. 
Place: Rhode Island Medical Library. Time: 8:30 p. m., second Thursday in 
October, December, February and April. 


SoutH CAROLINA MeEpICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President: Dr. W. B. McWhorter, 106 E. Earle St., Anderson 
Secretary-Treasurer: Dr. G. M. Truluck, Orangeburg. 
Time: April and December. 


TEXAS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. W. D. Jones, 3116 Live Oak St., Dallas. 
Secretary: Dr. A. F. Clark, 1034 Nix Bldg., San Antonio. 
Place: Fort Worth. Time: Dec. 2-3, 1932. 
UtrauH OPHTHALMOLOGICAL SOCIETY 
President: Dr. F. M. McHugh, 17 Exchange PIl., Salt Lake City. 
Secretary-Treasurer: Dr. W. Leroy Smith, Erza Thompson Bldg., Salt Lake City. 
VIRGINIA SOCIETY OF OTOLARYNGOLOGY AND OPHTHALMOLOGY 
President: Dr. Frank P. Smart, 142 W. York St., Norfolk. 
Secretary-Treasurer: Dr. Henry Grant Preston, Professional Bldg., Harrisonburg. 
West VIRGINIA STATE MEDICAL ASSOCIATION, EyE, Ear, Nose 
AND THROAT SECTION 


President: Dr. O. H. Bobbitt, Medical Arts Bldg., Charleston. 
Secretary: Dr. Harry V. Thomas, 95 Fairmont Ave., Fairmont 
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LOCAL 
ACADEMY OF MEDICINE OF NORTHERN NEW JERSEY, SECTION ON 
Eve, Ear, NOSE AND THROAT 


Chairman: Dr. Elbert A. Curtis, 65 Central St., Newark 
Secretary: Dr. A. Russell Sherman, 671 Broad St., Newark. 
Place: 91 Lincoln Park South. Time: 8:45 p. m., second Monday of each month. 


ATLANTA Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. L. C. Rouglin, 127 Peachtree St., N. E., Atlanta, Ga. 
Secretary: Dr. William O. Martin, Jr., 412 Medical Arts Bldg., Atlanta, Ga. 
Place: Academy of Medicine, 38 Prescott St., N. E. Time: 8 p. m., last Thursday 
of each month. 


BALTIMORE City MEpDICcCAL Society, SECTION ON OTOLOGY 
AND LARYNGOLOGY 
President: Dr. James J. Chisolm, Medical Arts Bldg., Baltimore. 
Secretary: Dr. Louis Diener, 2449 Eutaw PI., Baltimore. 
Place: 1211 Cathedral St. Time: 8:30 p. m., last Friday of each month. 


BuFFALO OTO-LARYNGOLOGICAL SOCIETY 

President: Dr. John F. Healey, 925 Delaware Ave., Buffalo. 
Secretary-Treasurer: Dr. Herrmann E. Bozer, 468 Delaware Ave., Buffalo. 
Place: Buffalo Club. Time: Second Tuesday of each month from September to 

May, inclusive. 

CuIcaGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 

President: Dr. Charles Younger, 25 E. Washington St., Chicago. 
Secretary-Treasurer: Dr. Austin A. Hayden, 25 E. Washington St., Chicago. 
Place: Medical and Dental Arts Bldg., 185 N. Wabash Ave. Time: 6 p. m., 

first Monday of each month from October to May. 

CINCINNATI OTO-LARYNGOLOGICAL SOCIETY 

President: Dr. Henry M. Goodyear, The Doctors’ Bldg., Cincinnati. 
Secretary-Treasurer: Dr. Samuel Seltz, Provident Bank Bldg., Cincinnati. 
Place: University Club. Time: 6:30 p. m., third Tuesday of each month from 

October to May. 

CLEVELAND ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 

AND OTOLARYNGOLOGY 

Chairman: Dr. M. W. Jacoby, 2323 Prospect Ave., Cleveland. 
Secretary: Dr. H. C. Rosenberger, 1065 Rose Bldg., Cleveland. 
Place: Winton Hotel. Time: Fourth Friday of each month. 
President: Dr. Edward D. King, 707 Race St., Cincinnati. 


COLLEGE OF PHYSICIANS OF PHILADELPHIA, SECTION ON OTOLARYNGOLOGY 
Chairman: Dr. Ralph Butler, 2007 Chestnut St., Philadelphia. 
Clerk: Dr. Karl M. Houser, 1826 Pine St., Philadelphia. 
Place: College of Physicians. Time: 8:30 p. m., third Wednesday of each 
month from October to June. 


CoLUMBUS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 
Chairman: Dr. John B. Alcorn, 167 E. State St., Columbus, Ohio 


Secretary-Treasurer: Dr. Edward W. Harris, 681 E. Broad St., Columbus, Ohio 
Time: First Monday of each month. 
DaLLas ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. O. M. Marchman, 1717 Pacific Ave., Dallas, Texas. 
Recording Secretary: Dr. W. Mood Knowles, 1717 Pacific Ave., Dallas, Texas. 
Corresponding Secretary: Dr. J. M. Potts, 1717 Pacific Ave., Dallas, Texas. 
Place: Dallas Athletic Club. Time: 6:30 p. m., first Tuesday of each month 
from October to June. The November, January and March meetings are 
devoted to clinical work. 





ARCHIVES OF OTOLARYNGOLOGY 


Des MoINes ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. C. F. Howland, 604 Locust St., Des Moines, Iowa. 
Secretary-Treasurer: Grace Doane, 614 Bankers Trust Bldg., Des Moines, Iowa 
Time: Third Monday of each month, September to May, inclusive. 


DETROIT OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. R. Lee Laird, 513 David Whitney Bldg., Detroit. 
Secretary-Treasurer: Dr. J. M. Sutherland, 8-257 General Motors Bldg., Detroit. 
Place: Maccabees Bldg. Time: Third Wednesday evening of each month from 
October to May. 

Fort Wortu Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. R. H. Needham, 1304 Medical Arts Bldg., Fort Worth, Texas. 
Secretary: Dr. Van D. Rathgeber, 1011 Medical Arts Bldg., Fort Worth, Texas. 
Place: University Club. Time: 6:30 p. m., first Friday of each month except 

July and August. 


GRAND Rapips Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. Carl F. Snapp, Medical Arts Bldg., Grand Rapids, Mich. 
Secretary-Treasurer: Dr. Walter W. Oliver, 26 Sheldon Ave., Grand Rapids, 

Mich. 
Place: Various local hospitals. Time: 6:30 p. m., third Thursday of alternating 
months, September to May. 


Houston ACADEMY OF MEDICINE, Eye, Ear, NosE AND THROAT SECTION 

President: Dr. L. W. Raney, 609 Fannin St., Houston, Texas. 

Secretary: Dr. J. F. Gamble, 201 Main St., Houston, Texas. 

Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 
8 p. m., first Thursday of each month from September to June. 


INDIANAPOLIS OPHTHALMOLOGICAL AND QOTO-LARYNGOLOGICAL SOCIETY 
President: Dr. John W. Carmack, 23 E. Ohio St., Indianapolis. 
Secretary: Dr. Kenneth L. Craft, 23 E. Ohio St., Indianapolis. 
Place: Indianapolis Athletic Club. Time: 6:30 p. m., second Thursday of each 
month from October to May. 


Kansas City SOcIETY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Albert N. Lemoine, 906 Grand Ave., Kansas City, Mo. 
Secretary: Dr. Harold B. Hedrick, 618 Professional Bldg., Kansas City, Mo. 
Time: Third Thursday of each month from September to May. The November, 

January and March meetings are devoted to clinical work. 


Lone Beacu Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. Ferris L. Arnold, 923 Security Bldg., Long Beach, Calif. 
Secretary-Treasurer: Dr. Clyde E. Harner, 314 Security Bldg., Long Beach, Calif. 
Place: Professional Bldg. Time: Last Wednesday of each month from Septem- 

ber to June. 


Los ANGELES County MeEpicat Society, SECTION oF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
President: Dr. J. Frank Friesen, 1208 Roosevelt Bldg., Los Angeles. 
Secretary-Treasurer: Dr. F. H. Brandt, 1052 W. Sixth St., Los Angeles. 
Place: Mary Louise Cafe. Time: 6:30 p. m., fourth Monday of each month 
to November, inclusive. 


MEDICAL SOCIETY OF THE CouNTy oF KINGS, SECTION ON 
OTOLARYNGOLOGY 
Chairman: Dr. Edward Leo Berger, 903 Park P1., Brooklyn. 
Secretary-Treasurer: Dr. Oscar Rodin, 893 Eastern Parkway, Brooklyn. 
Place: Library Bldg., County Society, 1313 Bedford St., Brooklyn. 
Time: 9 p. m., second Wednesday of January, March, May and November. 
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MEDICAL SOCIETY OF THE DistRICT OF COLUMBIA, SECTION ON 
OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


Chairman: Dr. Albert P. Tibbets, 1801 I St., Washington. 
Secretary: Dr. G. Victor Simpson, 1710 Rhode Island Ave., Washington. 
Place: 1718 M St., N. W. Time: 8 p. m.,, third Friday of each month. 


MEMPHIS SOCIETY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


Chairman: Each member, in alphabetical order. 

Secretary: Dr. R. O. Rychener, Exchange Bldg., Memphis, Tenn. 

Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time 
8 p. m., second Tuesday of each month. 


MLWAUKEE OTO-OPHTHALMIC SOCIETY 


President: Dr. T. F. McCormick, 324 E. Wisconsin Ave., Milwaukee. 
Secretary-Treasurer: Dr. O. P. Schoofs, 324 E. Wisconsin Ave., Milwaukee. 
Place: University Club. Time: 6:30 p. m., third Tuesday of each month. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Chairman: Dr. Hilliard Wood, 700 Church St., Nashville. 

Secretary-Treasurer: Dr. H. C. Smith, Medical Bldg., Nashville. 

Place: St. Thomas Hospital. Time: 8 p. m., third Monday of each month, 
October to June. 


NEw ORLEANS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. Charles A. Bahn, 150 Baronne St., New Orleans. 

Secretary-Treasurer: Dr. M. F. Meyer, Canal Bank Bldg., New Orleans. 

Place: Eye, Ear, Nose and Throat Hospital. Time: January to June and 
October to January—third Thursday of each month. 


New YorK ACADEMY OF MEDICINE, SECTION OF LARYNGOLOGY 
AND RHINOLOGY 


Chairman: Dr. Charles Imperatori, 17 E. 38th St., New York. 

Secretary: Dr. David H. Jones, 140 E. 54th St., New York. 

Place: 103d St., and 5th Ave. Time: 8:30 p. m., fourth Wednesday of each 
month from October to May. 


New YorK ACADEMY OF MEDICINE, SECTION OF OTOLOGY 


Chairman: Dr. Clarence H. Smith, 2 E. 54th St., New York. 

Secretary: Dr. James Garfield Dwyer, 57 W. 57th St., New York. 

Place: 103d St. and 5th Ave. Time: Second Friday of each month from October 
to May. 


OMAHA AND Counci, BLurrs OPHTHALMOLOGICAL AND 
OTOLARYNGOLOGICAL SOCIETY 


President: Dr. W. P. Haney, 107 S. 17th St., Omaha. 

Vice President: Dr. L. G. Howard, 532, Ist Ave., Council Bluffs, Iowa. 

Secretary-Treasurer: Dr. W. A. Cassidy, 1620 Medical Arts Bldg., Omaha. 

Place: University Club, 1914 Harney St., Omaha. Time: Dinner, 6 p.m. Pro- 
gram, 7 p. m., third Wednesday of each month from October to May. 


PHILADELPHIA LARYNGOLOGICAL SOCIETY 


President: Dr. Louis H. Clerf, 128 S. Tenth St., Philadelphia. 

Secretary: Dr. Herman B. Cohen, 1301 Spruce St., Philadelphia. 

Place: College of Physicians. Time: 8:30 p. m., first Tuesday of each month 
from October to June. 


PITTSBURGH OTOLOGICAL SOCIETY 
Chairman: Dr. Roy C. Cooper, 510 S. Aiken Ave., Pittsburgh. 
Secretary-Treasurer: Dr. Alexander R. Hampsey, 806 May Bldg., Pittsburgh 





ARCHIVES OF OTOLARYNGOLOGY 


RICHMOND OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. William R. Weisiger, Medical Arts Bldg., Richmond, Va. 

Secretary: Dr. R. W. Vaughan, Medical Arts Bldg., Richmond, Va. 

Place: Westmoreland Club. Time: 6 p. m., second Monday of each month from 
October to May. 


ROCHESTER Eye, Ear, NOSE AND THROAT SOCIETY 


Chairman: Dr. E. S. Amsler, 53 S. Fitzhugh St., Rochester, N. Y. 

Secretary-Treasurer: Dr. E. W. O’Brien, 5 N. Goodman St., Rochester, N. Y. 

Place: Rochester Medical Association, 13 Prince St. Time: 8 p. m., third 
Monday of each month from October to May. 


St. Louts Ear, NosE AND THROAT CLUB 
Acting President: Senior member of the executive committee: Dr. William E. 
Sauer, 3720 Washington Blvd., St. Louis. 
Secretary: Dr. B. J. McMahon, 813 Missouri Bldg., St. Louis. 
Place: University Club Bldg. Time: Third Wednesday in February, April, 
October and December. 


SAN ANTONIO OPHTHALMOLO-OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. Charles J. Boehs, 1126 Medical Arts Bldg., San Antonio, Texas. 
Secretary-Treasurer: Dr. E. D. Dumas, 425 Medical Arts Bldg., San Antoniv, 

Texas. 
Place: Bexar County Medical Library. Time: 8 p. m., first Tuesday of each 
month from October to May. 


SAN Francisco County MEDICAL Soctety, SECTION ON 
NOSE AND THROAT 
Chairman: Dr. Robert Carson Martin, 384 Post St., San Francisco. 
Secretary: Dr. George N. Hosford, 490 Post St., San Francisco. 
Place: Society’s Building, 2180 Washington St., San Francisco. Time: Third 
Tuesday of every month except May, June, July and December. 


SHREVEPORT Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. J. L. Scales, Medical Arts Bldg., Shreveport, La. 
Secretary-Treasurer: Dr. W. L. Atkins, 505 Medical Arts Bldg., Shreveport, La. 
Place: 1240 Texas Ave. Time: 7:30 p. m., first Monday of each month from 
October to June. 


SPOKANE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. David Hartin, Old National Bank Bldg., Spokane, Wash. 
Secretary: Dr. W. W. Henderson, Paulsen Medical and Dental Bldg., Spokane, 

Wash. 
Place: Paulsen Medical and Dental Library. Time: 8 p. m., fourth Tuesday of 
each month except June, July and August. 


SyRAcUSE Eye, Ear, NosE AND THROAT SOCIETY 
President: Dr. W. G. Dickinson, 109 S. Warren St., Syracuse, N. Y. 
Secretary-Treasurer: Dr. Harold H. Joy, 109 S. Warren St., Syracuse, N. Y. 
Place: University Club. Time: Second Friday of each month except June, July 
and August. 


TutsA ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Roy W. Dunlap, 108 W. 6th St., Tulsa, Okla. 
Secretary-Treasurer: Dr. Marvin D. Henley, 108 W. 6th St., Tulsa, Okla. 
Place: Medical Arts Bldg. Time: Monthly. 





